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Chapter  1 

INTRODUCTION 


1.1  OBJECTIVE 

The  objective  of  Protect  39.1e  ms  to  ensure  thst  the  nrions  ClvU  Effects  Test  >  «racp 
(CETO)  projects  srere  able  to  obtsts  asd  dociinient  la  an  eccatomlcal  manner  adeqonte  radlatUm 
meaanrements  to  accoavllah  their  gosla.  This  ObJectlTe  ms  accomplished  by  measarlng;  the 
Integrated  gamma  dose  at  points  along  the  ground  and  at  rarlous  locations  In  selected  struc¬ 
tures.  In  addition,  fallout  measurements  and  other  special  data  (found  la  the  Appendix  were 
supplied  to  some  non-CBTO  projects. 


l.a  BACKOROVNO 

The  fUm-taplog  tsrhwlque  designed  air  used  bf  Edgerton,  Germeshausea  di  Grier,  Inc., 
(EObG)  on  Operation  Teapot  nas  emptoyed  .i^ln  during  Operation  Plnmbbob.  With  this  tech¬ 
nique  indivldunl  pleees  o(  film  are  taped  together  to  form  a  conrenlent  reel  equtraleat  to  3S-mm 
motion-picture  fUm.  Soma  adrantnges  o<  this  system  Include  ease  ot  processing,  analysis,  and 
storage. 

The  seiwltomotrlc  analysis  methods  employed  on  Operation  Teapot  were  also  used.  A  de¬ 
scription  of  the  methods  can  be  found  la  Report  WT-1174  (see  also  Operatioa  Greenhouse  Re¬ 
port  WT-81>. 
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chapter  2 


PROCEDURE 


a.1  SHOT  PARTICIPATION 

Ob  OparatlM  Ptainhbob  the  niin-hadjpi  ilnrf—atry  M—nr^wiK^  »«»»•»  »»«««*»  p.-K»».-ny  tw 
CETG  iNraJacts.  Itaitranaaltatton  «aa  locatsd  Is  th*  to  determtiw  doa*  vs.  dtalaaM  (B^ 
vs.  O)  for  s  gtvsB  shot.  Total  tstecratad  msaatirsnums  bbib  also  mads  la  ahallBra  aad  la 
various  srpsrimsiital  structures. 


2.2  CAUBRATION 

A  Co**  gamma  eaUbratlOB  system  vraa  arraagad  ao  tliat  tiu  ?a  sets  at  10  badlD*  vasamMlaa 
vmr«  coBaarutlvely  eapoasd  to  doses  raaglBg  peegreastv^  foam  0.0S  to  S  x  lOP  r.  As  am- 
tsBslaa  of  the  hfgb-rasgc  curve  based  oa  a  calIbniiioB  made  at  foos  Alamos  fclmiinc  Isbora- 
tory  (UkSIJ  was  used  to  tneraasa  tbs  maslmam  rcadabla  dose  to  5  x  10*  r.  Tbe  caUbnUoa 
searce  ft  curies)  aas  placed  in  a  cradle  at  oae  cad  of  a  callbnUoa  table  nrlsdsd  sotbal  the 
ceidar  of  tbe  source  beam  passed  through  the  cemcr  of  tbe  badges. 

Badge  dUtaaces -aere  dctcrielBed  vrlth  a  2S-r  Vtctoceea  rhamber  that  had  beea  receStly 
calibeated  by  tbe  Mattaeal  Bureau  of  Standards  INB&9.  iriiinsuias  sera  Uoiad  to  eblalB  mid¬ 
scale  readliigs  for  greatest  accuracy.  It  la  believed  that  as  over-all  reproducMllty  of  better 
tbaa  5  per  cent  uas  malatalned  cm  admlalatered  does  a. 

Actual  shot  eaUbratlcms  sure  made  the  mosalagaf  D-day,  nalag  film  badges  that  sere 
assembled  and  handled  vttb  tbe  Held  badges.  Shot  bndgre  sure  placed  Is  ths  Held  Iha  aBemocm 
before  tbe  shot  and  vrere  recovered  shea  Rad-Safo  opeaed  tha  area.  Tba  film  badgea  uara  aot 
allcnred  to  remain  la  tbe  field  more  tbaa  three  days  before  a  shot.  All  badges  uaru  developed 
together,  with  sensttomctric  scales  spaced  at  letervals  thronghoot  the  ruel.  Ruges  covered 
by  tbe  dosimeter  fllma  uere: 

Du  Pont  502  0.1  to  10  r 

On  Pont  510  8  to  300  r 

Du  Post  608  200  to  600  r 

Eastman  SO-1112  300  to  5  x  10*  r 

Film  IrracUatsd  la  tbe  field  tends  to  darken  beyemd  the  dcaelty  obtainable  witb  gamma 
caUbratton  alcsie  uben  It  la  processed  to  a  gamma  at  1.3.  Sevcrul  tbeovles  have  been  proposed 
by  various  groups  and  Indtvldoala  as  to  the  eaact  pbyalcs  or  mechanics  at  this  process.  Some 
V  tbe  cassee  proposed  are  (1)  differential  rate  sensltlTltiea  between  laboratory  and  flcld  coo- 
dltlcms,  (Z)  neutron  effects  at  distances  close  to  Ground  Zero  (GZ).  (3)  thermal  effects. 
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(4)  wevdarJwnlng  dus  to  activation  irradiation,  (S)  a  mechanical  factor  brou^t  out  by  the  low* 
gamma  ptneesaing,  and  (6)  the  posaibillty  of  visible  or  low-energy  X-ray  fluorescence. 

k  is  the  Intent  of  EG&G  to  resolve  this  discrepancy,  whether  it  is  due  to  the  above  listed 
anomalies  or  to  some  other  factor  or  combination  of  factors,  before  the  next  Held  participa¬ 
tion. 


X4  nUtl-BAOGE  BANDUNG 


After  recovery  of  the  film  badges  from  the  field,  the  film  packets  were  arranged  in  nu¬ 
merical  order  in  a  special  dispenser  and  indlvidualiy  fastened  together  in  the  EGAG-designed 
edge-taping  machine.  After  being  taped  on  this  machine,  approximately  200  complete  badges, 
or  900  pieces  of  Rim,  could  be  assembled  on  a  single  reel  and  processed  together  in  the  same 
aaaaner  as  idandhrd  SS-mm  motion-picture  film. 

:  operation  had  been  complete^  the  density  of  each  film  was  measured 
eter*  the  e^yalent  roen^p  exposures  were  determined  from  the  den- 
^  'Khtlie  ms^  from  the  palibrelion  badges.  The 

raim  film-tedi^  eiuiaBlier  and  were  timns- 

bheets  tor  analysis. 


2.4  HEM  PROCESSING 

Oaring  to  high-range  restrictions  and  errors  inherent  in  reading  high  doses  from  the  pla¬ 
teau  area  of  the  callbratloe  curve,  which  would  be  noticed  in  Eastman  SO-1112  film  under 
normal  development  procedures,  the  badges  were  processed  to  a  wide-latltnde  gamma  of  1.3. 
This  wide-Iatituds  gamma  easily  extends  the  range  of  the  SO-1112  film  to  approximately 
S  X  10*  r  and  yields  a  slope  compatible  with  reasonably  accurate  differential  dose  measure¬ 
ments.  Although  more  cootrol  is  required  in  the  actual  developing  phase  when  dev  elopment  is 
not  carrlad  to  completion,  the  advantage  outlined  above  seemed  to  warrant  this  procedure. 

Included  with  the  cobalt  calibration  badges  were  several  SO-1112  white-light  standards. 
All  badges  wers  run  through  the  taping  machine  and  were  developed  as  follows: 

EmuUion  type  MF.  No.  1112;  MCS  5000;  N.D.  1.3 
Developer:  D-79,  No.  4 
Temperature:  70°  F 

Time:  2  min  39  sec;  10  double- squeegee  wipers  used  at  a  speed  of  O'l  ft, 'min 
Gamma:  1.30 


2.5  ANALYSIS 

The  reels  of  processed  badges  were  mounted  on  rewinds  and  wound  across  the  reading 
surface  of  an  Ansco-hlacbeth  color  densitometer  (model  12).  Central  readings  were  made  and 
recorded  for  each  film.  After  the  completion  of  a  series  of  reidings,  usually  involving  one  set 
of  calibration  films  and  a  large  number  of  unknowns,  the  calibration  films  were  plotted  as  den¬ 
sity  vs.  dose  curves.  The  unknowns  were  then  evaluated.  In  most  cases  each  reel,  for  control 
purposes,  was  supplied  with  several  sensitometrlc  scales  throughout  its  length,  along  with  the 
proper  gamma  calibration  Dims.  After  evaluation,  reels  of  badges  were  placed  in  35-mm 
canisters  and  properly  labeled  for  storage. 
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ChaptMt  3 
DATA 


Ma  attsflapta  have  baan  mada  to  correct  tha  data  presantad  In  thla  report  tor  Bautnai  aeaal- 
tieitp,  tharaiat  senalUvity,  and  film  “lat**  raproductblUty.  Tha  tollowtap  Haltatlona  are  brought 
to  tha  reader’a  attaatton: 

One  occurrence  that  doea  have  a  pronounced  effect  on  film  doae  meacuremenla  la  the  lleM 
la  the  difference  la  aataratlon  denalty  betaeen  the  laboratory  eapoeures  and  field  expoeurea. 

On  a  denalty  va.  log' exposure  curve,  the  stralght-llne  portion  of  the  curve  la  longer  for  field 
expoeurea  than  for  laboratory  exposures,  and  the  saturation  density  Is  higher  tor  field  expo¬ 
sures  than  tor  laboratory  exposures.  This  difference  appears  to  be  related  to  differential  rate 
aeasttlvlties  between  laboratory  and  field  comUtioas.  Since  we  have  no  guantltatlve  data  on  this 
effect,  our  procedure  haa  been  to  Ignore,  or  at  least  to  use  skeptically,  all  meaaaremeals 
above  a  specifically  selected  atralght-Uae  portion  of  the  curve.  All  data  reported  have  been 
extracted  from  calibration  curves  where  dose  doea  not  exceed  this  pednt  on  the  stralght-llne 
portion  of  the  curve. 

The  neutron  sensitivities  of  the  several  types  of  films  used  in  the  EGAG  aim  badge  are 
reported  to  vary  by  a  factor  of  2  from  tbs  least  semltlve  to  the  most  sensitive.  Film  sensi¬ 
tivity  varies  from  batch  to  batch  and  also  wlUi  the  type  of  packaging.  In  view  of  these  uncer¬ 
tainties  and  la  view  of  the  tact  that  the  film  type  Is  seldom  listed  la  weapons  teat  reports,  we 
are  suggesting  an  average  value  for  film  neutron  sensitivity  In  aiaklng  corrections  to  film- 
badge  gamma  measurements.  The  values  that  have  been  used  by  the  Air  Force  Special  Weap¬ 
ons  Center  are  3.4  per  cent  of  the  high-energy  neutron  rep  doee  (measured  by  Burst  flsslon- 
foU  detectors)  plus  a  response  to  tbermal  neutrons  ot  3.6  x  10*  thermal  neutronav'em  (meas¬ 
ured  by  gold  foils)  for  a  film  response  of  1  r.  These  two  corrections  are  additive.  In  general, 
ihe  maximum  correction  for  neutron  aensUIvtty  ts  about  10  to  30  per  cent  of  the  gamma  dose; 
thus  the  errors  Introduced  by  using  average  sensltlvtty  values  arc  not  Important. 

An  experiment  was  conducted  under  controlled  condlttone  la  an  attempt  to  rraluate  the 
effects  of  environmental  desensltizatlon  of  the  film.  The  scant  data  collected  suggest  that  there 
was  desensttUstlon,  but  Insufficient  data  are  available  to  yield  adequate  correcUon  factors. 

•  A  leaet-squarce  analysis  was  performed  on  all  the  dlatance-doae  measurements  la  an 
attempt  to  belter  appreciate  the  validity  of  the  coUecled  data.  However,  It  was  soon  realized 
that,  because  no  corrections  were  made  for  the  fast-neutron,  Iherwtl-nculron,  and  differential 
rate  sensitivities  ot  the  film,  this  mantpulatlon  was  sooMwhst  meaningless. 

A  total  of  2998  film  badges  was  Issued  by  EGAO  for  use  by  CETG  on  Operation  PInmbbobL 

XI  FRANKUN 

EGAG  placed  two  stake  Unee  from  500  to  1900  yd,  el  lOO-yd  intervale,  to  the  north;  and 
52$  to  1 525  yd,  at  lOO-yd  Intervals,  to  the  south  of  CZ.  Badges  were  also  supplied  to  CETG  for 
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plactaMrt  on  paraUeltng  "/oal  ikmu"  tn  Project  39.5,  Oak  Rtdjf^e  National  laboratory  (ORNL), 
bla«t  eentainors  (“boor-muj;"  containers). 

Tbe  RD*  vs.  O  curves  are  given  in  Figs.  3.1  and  3.3,  and  the  data  are  given  in  Tables  3.1 
and  3.3. 

The  badges  renained  in  the  llcld  for  two  days  before  the  shot  and  were  recovered  on  the, 
afternoon  of  O-day.  Since  EG&O’s  calibration  system  was  not  y'.t  compteted,  a  series  of  bad^s 
calibrated  by  1,ASL  and  processed  with  the  EOdG  shot  beulges  was  used  tor  evaluation  of  the 
Franklta  data. 

A  representative  series  of  calibrations  is  Included  with  the  Franklin  dau  In  Figs.  3.3  to 
3.t.  Mbaequent  intercomparison  of  GG&G  and  LASL  calibrations  produced  curves  that  were 
almost  identIcaL  Llsatationa  Imposed  by  the  small  CGftO  source  made  necessary  a  range  ex¬ 
tension  by  use  of  some  LASL  calibration  points,  ance  a  major  portion  of  the  two  carves  was 
superlmposable,  the  calibration  extension  was  considered  vaUd. 

Figure  3.7  indicates  the  usefbl  portion  of  the  calibration  curves  fsoUd  lines). 


3.3  WILSON 

One  film  badge  per  point  was  placed  from  400  bo  3000  yd  on  the  southeast  304”  goal-post 
line  by  Project  S9.1b/30.  S  tn  (HUH.  beer-asng  oontaiaers. 

The  RD*  vs.  O  curve  for  these  data  is  given  la  Fig.  3.8,  and  the  RD^  vs.  D  computations 
are  given  in  Table  3.X 

The  badges  were  placed  la  the  field  the  night  before  the  shot,  but  they  remained  outside  a 
day  and  a  half  alter  the  shot  before  they  were  processed.  EGOQ  calibration  badges,  for  proc¬ 
essing  with  the  shot  film,  wore  handled  tn  the  same  manner,  and  their  curves  were  used  for 
interpretation. 


3.3  PRISCILLA 

The  calibration  curve  of  the  PrieciUn  film  badges  wss  based  on  the  estended  LASL  call- 
bratUui  and  an  extrapolailOM  to  esttmate  extremely  high  dnees.  This  extrapoiatlon  was  based 
on  previous  experimentation  that  indicated  the  general  shape  of  the  calibration  curve  from 
S  X  10*  to  S  X  10*  r. 

'‘Extremely  high*'  doses  were  those  for  which  it  was  not  possible  to  oMaln  densities  by 
Co**  Irradiation  alone  ta  the  standard  EGAGI  holder.  Indications  were  that  fast  and  thermal 
neutrons  first  overshadow  the  gamma  radiation  at  about  3  x  10*  r  and  continue  to  darken  the 
film  beyond  the  maximum  densities  obtainable  by  Co**  calibration.  This  ccssinucd  darkening 
was  opposed  to  film  reversal  or  lightening  after  about  4  x  lO*  r  of  gamma  radiation  alone  when 
prcKessed  to  a  gamma  of  1.3. 

These  results  indicate  that  proper  analysis  of  high-dose  mixed  irradiation  fields  will 
necessitate  adequate  neutron  calibration  and  appUcatiou  of  corrective  factors. 

Figure  3.9  shows  the  RO*  vr  D  slope  for  the  stake  line,  and  the  data  are  given  in 
VaMe  3.4. 

The  shelter  drawings  (Figs.  3.10  to  3.18)  Indlcaie  fUm-l»dge  locations  In  the  various 
Priscilla  structures.  Figure  3.10  shows  the  positions  of  die  structures  relative  to  GZ  and  to 
each  other. 

fat  general,  two  film  badges  were  placed  at  each  location  designated  by  "*’’1  or.e  badge  at 
3  ft  front  the  floor  and  another  at  5  ft.  To  Indicate  which  dose  was  received  by  a  specific 
badge,  a  line  was  drawu  from  the  and  the  dose  that  was  recorded  by  the  badge  placed  at  5  ft 
waa  written  above  the  line;  the  dose  received  by  tne  badge  placed  at  3  ft  was  written  below  the 
line. 
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3.4  HOOD 


Tti*  goal  poat«  placed  by  EGftG  for  Hood  abet  were  from  7S0  to  2000  yd  east  of  GZ.  la>- 
strumentatton  at  tt«  750-  and  2000-  yd  positions  was  not  recovered. 

V  bi  addition  to  t"«e  EGdO  badges  In  haiyers.  the  same  types  of  film  were  placed  In  Ihermal- 
■Milron-shletdliig  Uthinm  cans  moonted  in  beer-mug  type  contabwrs  on  the  goal  posts.  A  spe¬ 
cial  callbratlfM  Indicated  that  the  badges  In  the  lithium  cans  did  not  differ  widely  (dose  vs. 
densiti)  from  those  gtaced  In  the  standard  EGdG  container.  The  RO^  vs.  O  cuk*ves  for  these 
measuremeHth  are  shown  In  fig.  3.10,  and  the  data  are  gtvdn  In  Table  3.5. 

The  badgea  ware  placed  In  the  field  three  days  before  the  shot,  and  they  ware  recovered 
on  aero  morning. 

3.5  DIABLOr 

A  goel-poet  line  was  run  from  SQO  to  1600  yd  north  of  GZ  (gaai  pools  were  placed  at  each 
100  yd)  to  the  Project  32.3  manned  shelter.  The  Rfijles.  O  curve#  for  the  film  badges  and  film 
In  IttMum  Mn^are  shown  In  Fig.  3.20,  and  the  dale,  for  theae  curves  are  given  tn  Table  3.0. 

‘fhe  exterior  and  entranceway  to  the  shelter  were  monitored  with  EGOQ  fl'm  bailges;  the 
doses  received  are  shown  In  Fig.  3.21.  Twenty  stakes  were  driven  Into  the  ground  bhanketlng 
the  surface  of  the  shelter.  The  film  badges  were  taped  to  the  slakes  at  a  3-ft  height  and  were 
wrapped  la  Uw  rmal-prolecttve  alnnlnum  foil. 

Speclal-stady  bndgea  were  placed  on  a  stake  line  psraUellng  the  goal  posts. 

Tint  goel-post  and  shelter  badges  were  placed  In  the  field  three  days  prior  to  the  dittona- 
tlon  and  were  recovered  the  aDemoon  of  D-day.  Calibration  curves  UB«d  In  data  interpretation 
of  Diablo  badges  were  handled  in  a  manner  similar  to  those  for  the  shot  badges.  All  calibrated 
badges  ware  Irradiated  the  morning  of  the  ahot  and  were  processed  with  the  field  badges,  as 
were  all  ItOdG  shot  caUbratlons. 

3.6  KEPLER 

The  main  study  on  Kepler  shrl'  was  the  Instrumenlatton  of  an  animal  shelter  (Project  33.1) 
located  appnwimately  340  yd  from  GZ.  Forty-five  points  within  the  shelter  were  monitored. 
The  dose  Interpretation  of  these  tactges  is  given  In  Fig.  3.22. 

Three  goal  posts  were  placed  at  SOO,  1000,  and  1500  yd  from  GZ  to  obtain  an  apprealmate 
dose  vs.  distance  (RD*  vs.  D)  curve  (Fig.  3.23  and  Table  3.7)  for  the  initial  gamma  measure¬ 
ments.  Film  badges  in  EGIG  hangers  and  in  lithlv  cans,  as  weU  as  CETC  chemical  dosime¬ 
ters  and  ORNL  neutron  detectors,  were  mounted  on  these  goal  posts. 

The  goal-post  badges  were  placed  In  the  field  two  days  prior  to,  and  were  recovered  the 
morning  of,  the  shot. 

3.7  STOKES 

For  Stokes  shot  BG6G  film  badges  were  placed  on  goal  posts  at  250-yd  intervals  from  750 
tu  2000  yd  from  GZ.  Lithium  cans  containing  films  were  placed  at  750.  lOOO.  1250,  and  1500  yd 
from  GZ.  The  RD^  vs.  D  curve  Is  shown  in  Fig.  3.24.  and  the  data  are  given  In  Table  3.8. 

3.8  SHASTA 

Four  film  badges  vere  placed  on  each  goal  post  at  750,  1000,  1250,  and  1500  yd  from 
Shasta  GZ.  The  RO*  vs.  D  curve  for  Shasta  is  shown  In  Fig.  3.25,  and  the  data  are  given  in 
Table  3.0. 
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In  wMttion,  the  Project  32<3  manned  altelter  wae  attain  monitored  with  EC&G  film  baditee. 
as  was  done  for  the  Diablo  shot.  A  drawing  of  the  shetier  used  for  Shasta,  with  dose  interpre¬ 
tation,  is  shown  in  Fig.  3.26. 

No  calibration  was  made  for  this  shot;  the  Stokes  calibration  was  used  because  t>f  identical 
processing  controls. 

3.6  DOPPLER 

EGAO  film  badges  were  placed  on  goal  posts  at  2S0-yd  Intervals  from  730  to  £000  yd  from 
OZ.  Lithium  cans  were  located  at  polHta  from  730  to  1500  yd  from  GZ.  A  comparison  of  the 
two  types  of  dosimeters  is  shown  in  Fig.  3.37  and  In  Table  3.10. 

The  dosimeters  were  placed  in  the  Held  the  day  before  the  shot  and  were  recovered  during 
the  morning  of  the  shot.  As  in  Shasta,  the  Stokes  calibration  was  used  owing  to  the  similarity 
of  processing  controls. 

3.10  FRANKLIN  PRIME 

Film  badges  in  EOtO  hangers  were  placed  on  goal  poets  at  230-yd  intervals  front  500  to 
1750  yd  from  GZ.  Lithium  cans  and  other  special-purpose  badge  conlainerti  were  »scd  at 
poiuts  from  500  to  1250  yd.  The  RD^  vs.  D  curves  tor  film  badges  and  film  placed  in  lithium 
cans  are  shown  in  Fig.  3.28,  and  the  data  are  given  in  Table  3.11. 

Franklin  Prime  dosimeters  were  placed  in  the  field  the  day  before  the  shot  and  were  re¬ 
covered  the  morning  of  the  shot. 

3.11  SMCRCY 

(hit  of  a  total  of  16  shelters  on  Smoky  shot,  an  arrangement  of  14  shelters  designed  in 
Prance  (Project  30.6)  and  Germany  (Project  30.7)  was  tested  as  part  of  the  CETG  structures 
program.  TTis  cooperative  program  was  originated  with  the  intent  of  strengthening  NATO 
civil-defense  reiations  as  well  as  providing  specific  Indoctrination  and  orientation  into  weap¬ 
ons  effects. 

A  hill  and  dale  dosimetry  program  was  conducted  to  produce  data  on  the  effect  >  of  geo¬ 
graphical  terrain  on  prompt-gamma-radlatlon  doses. 

H  avy  instrumentation  of  the  16  underground  shelters.  Le.,  five  French,  nine  German,  and 
two  Holmes  and  Narver  (HAN)  shelters,  was  accomplished  by  the  use  of  EGAC  film  packs, 
which  were  placed  in  the  shelters  to  measure  prompt-gamma  - radiation  doses  at  various  loca¬ 
tions  within  the  shelters.  Recovery  was  made  in  all  shelters.  Project  39.1b.  39.5  neutron  de¬ 
tectors  were  used  to  supplement  tbis  gamma  Information. 

The  data  are  presented  In  tabular  form  and  in  drawings  of  the  shelters.  The  sketches  show 
the  dose  received  as  a  function  of  badge  location.  Data  from  the  neutron  detectors  are  also 
presented  on  some  of  the  plan  drawings  to  facilitate  gamma  vs.  neutron  comparison. 

In  the  shelter  drawings  the  following  information  is  given: 

Figure  3.29  la  a  layout  showing  distances  with  respect  to  GZ  of  French  and  HAN  shelters 
to  the  left,  and  German  to  the  right,  of  the  blaat  line.  The  preshoi  estimated  psi  levela  are  also 
given. 

Figures  3.30  to  3.44  are  plans  of  thu  French.  German,  and  HAN  shelters,  lr.dicatlng  points 
of  instrumentation  and  respective  results.  Doses  in  roentgens  for  American  film  badges  arc 
shown,  for  all  the  shelters,  above  the  (ine  drawn  io  the  fUm-badge  symbol  for  badges  5  R  from 
the  floor  and  below  the  same  line  for  badges  3  ft  from  the  floor. 

Sulfur  and  gold  neutron-flux  detector  readings  are  presented  in  Figs.  3.31  and  3.32  for  the 
French  shelters  and  in  Figs.  3.37  and  3.40  for  the  Germaa  shelters.  Readings,  which  are  given 
above  the  line  for  sulfur  and  below  the  line  for  the  gold-cadmium  difference,  are  In  neutrons 
r>er  square  centimeter. 
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Posltio!tj»  only  ar*  noted  for  irerntanlum  deWtora  (Project  37. 4>. 

To  compare  French  and  Anterlcan  f!uaimetry  techniques.  French  film  plates  and  EGtG 
baJcea  were  placed  together  in  the  five  French  shelters  used  «]«  Smoky.  Each  French  plate 
consisted  of  eight  film  packs  of  various  types  taped  to  a  piece  of  Plexiglas  and  trrapped  in 
packing  material  covered  with  a  dust-tigjit  plastic  bag.  The  EG*C  pack  consisted  of  ftiur  types 
of  film  In  a  polyethylene  case  mounted  in  a  lead  and  tin  box. 

French  film  types  used  were  as  follows: 


Tn» 

Kodak  Periapical  (K-P) 
a 

h 

Chaaaende  Bara;.  600  R 
(CB-600  R) 

'  a 
b 

Chasscads  Baraa  90.000  R 
(CD-50. 000  m 
a 
b 
c 

Film  types  used  tay  EGRG  were: 

Typ* 


lk»a«e.  r 

(accurate  portion  of  currel 


American  process 

Fkench  process 

(approximate) 

(approodsoate) 

2-200 

0-2 

2-200 

too 

20-500 

150 

20-1.000 

600 

100-10.000 

1,000 

200-40.000 

10.000 

5.000-70.000 

40.000 

Range,  r 

(accurate  portion  of  curre) 


On  Pool  Film  Pack,  Type  553 
Type  sot 
Type  Sid 
Type  60d 
Eastman  SO-1112 


5-12 
•-250 
200-  600 
300-50.0CO 


Tsro  film  packs  on  each  French  plate  had  a  cadmium  strip  Covering  part  of  the  packet. 
Table  3.12  gives  French  (cadmium  readings)  and  EGOG  dosimetry  comparisons. 

All  French  films  were  processed  with  the  American  dostsaeters  to  a  gamma  of  approxi¬ 
mately  1.3. 

French  control  flints  placed  In  standard  EGkC  badges  were  Irradiated  and  developed  to 
furnish  calibration  curves  for  the  dose  interpretation  of  the  plates.  It  was  thought  that  some  of 
the  French  control  film  had  been  calibrated,  but.  since  no  means  of  identilicaUon  could  be 
found,  these  badges  coadd  not  be  distinguished  from  fresh  film.  Ther  ;fore  a  random  aeries  of 
K-P  and  CB-600  R  badges  was  rut  In  half  and  made  lighttight.  One  series  of  there  half-badges 
was  then  irradiated  and  processed  with  the  other,  nonlrradiated  (control),  half.  The  results  In¬ 
dicated  that  the  Kodak  badges  chosen  were  all  originally  fresh  film,  and,  since  the  controls 
showed  no  darkening  above  normal,  a  good  calibration  curve  was  obtained.  Snee  some  dis¬ 
crepancies  appeared  on  the  CB-600  R  nims.  It  was  necessary  to  fun  two  calibrations  to  obtain 
a  curve.  The  CB-50.000  R  film  calibration  looked  very  satisfactor/.  and  the  doses  interpreted 
from  the  plates  in  t)ie  shelters  indicated  these  doses  to  be  In  lair  agreement  with  the  American 
dosimeters. 
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A  Mt  of  tho  rowofntot  Fretich  b>df  «•  was  calibrated  for  procsssioc  f"  Francs  to  cnonparc 
FT’sneh  and  Amsricaa  pcoessatng  techniques.  Kodak  Periapical  calfiiratloa  packs  were  placed 
in  EQAG  containers  and  were  Irradiated  from  0.01  to  500  r  on  the  EGftQ  Co**  calibration 
range,  and  the  administered  dose  was  written  on  the  parks;  the  remaining  Kodak  packs  thaC 
were  returned  were  not  irxadlated. 

^  Also  Included  for  return  to  Tnacti  were  nonlrradiated  controls  plus  Irradiated  CB'^OO  B 
IBias  (with  doses  foom  •.•  to  500  r  Irradiated  In  the  same  manner  as  the  Kodak  fUm)  and 
CB^,000  R  nuns  (with  doses  from  100  to  5  x  lo*  r). 

As  a  Onal  step  la  preparing  fUsk  plates  for  return,  all  processed  Pteneb  films  were 
Boounted  on  clear  plaattc  alweta,  labeled,  and  bound  In  book  form  wttk  a  table  of  conteats,  thus 
making  It  poealbie  to  raraed  film  dcnattlM  directly  from  the  pegee  wllhoet  remoetag  tha  fllme. 

A  stuffy  was  siade  ta  ss  ettesipt  to  bettor  m  derstaad  the  port  playsd  by  the  iteograplilcal 
strecture  of  hlU  and  dUa  forrala  on  prompt-gaauui>rsdlaUon  dooea.  FUm  badges  were  placed 
in  special  containers  sad  ettsehed  to  a  ground  chbls  or  mounlad  on  gonl  posts  is  various  dtrcc- 
Mans  from  OK. 

Figure  3.45  shoes  the  blevatloe  to  the  north  with  rsepect  to  the  lower,  OK,  and  podat  A. 
IMUe  3.13  givsn  the  alaaft>ienga  cnlculnttonn  for  the  north  Uns,  and  Tkbls  3.14  gtvaa  tha  RO^ 
es.  Odata. 

Figure  3.44  Indlcatas  graphically  the  elevathms  to  the  noHhaast  of  OK.  Tkbls  3.1S  ladt- 
entss  the  slant-raiws  cakslattoas  for  this  Uns.  Tkbls  3.16  contains  Ihs  RD^  vs.  O  InfonsatlOB, 
and  Table  3.17  gives  the  Icen-pips  coetalnsr  data. 

A  blaat  eoatalnsr  aaada  of  standard  3>ln.  Iron  pipn  with  a  capped  end  and  eyebolt  for  the 
cable  attachment  was  naad  to  hold  KGdO  fUm  bndgss  along  tha  contonm  of  tbs  ground  on  the 
northeast  Una. 

Only  the  ground  donas  wars  Interpreted  firom  two  special  Iron-pipe  callbraUona.  The 
doeee  recorded  for  the  ahat  were  detemUned  fiom  these  caUlmtlan  carves. 

Table  3.1S  presents  the  slant-range  cnf  celatlona  for  the  soeth  gnal-poat  Uae,  and  Tkbls 
3.14  contains  the  RD^  vs.  O  Information. 


3.13  OAU1.BO 

Per  the  Galileo  shol^BGdO  flUa  badges  and  Project  39.1b/33.5  aewtron  doeiaaetvrs  were 
placed  oa  a  stshe  line  alaag  the  east  access  road  and  la  as  aidsml  aiielter  (Project  S;..!).  The 
stake  line  rsa  1313  to  3430yd  from  GZ.  The  RO^  vs.  Ogrspb  for  stake-Uae  bedgss  is  given  in 
Fig.  3.47,  and  the  data  are  gtvea  In  Table  3.30. 

The  animal  abetter  was  Iccatad  opproadmately  300  yd  eoeth  of  GZ.  Raadlage  for  these 
shelter  fUm-lmdgs  doeiaeaters  are  giree  In  Fig.  3.43. 

AU  InstrumenlaUoa  wss  placed  the  night  before  the  shot  and  was  recovvred  Ihs  morning  of 
tha  shot. 

3.13  LA  PLACE 

EOdC  film  badges  were  placed  on  goal  poets  at  350-yd  Intsrrals  from  500  to  1500  yd  ba- 
stda  tha  main  access  road  leadtng  to  La  Piece  GZ.  All  InstresMntaUon  was  set  up  the  d^f  prior 
to  the  shot  and  was  racovered  the  morning  of  tho  shot.  The  RO*  vs.  O  curves  for  the  lithium 
cans  and  EG3G  containers  are  shown  la  Fig.  3.43,  and  the  data  are  given  In  Table  3.31. 

3.14  FIZEAU 

EGAC  film  badges  on  goal  posts  at  200-yd  intervals  from  300  to  1300  yd  from  GZ  were  tho 
only  dosimeters  used  by  EGl-Q  oa  Flseau.  The  RO’ ve.  D  curves  of  this  lastrumvatattou  are  in 
Fig.  3.50,  and  the  data  are  in  Table  3.23. 
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The  baJfffs  wer«  ]>Ue«d  in  th«  Held  Hie  day  before  the  shot  and  vere  recovered  the  morn¬ 
ing  of  the  shot.  Ideal  conditions  made  this  essentially  a  fresh  film  test. 

Results  ot  Bseasurements  made  for  Project  M.6a  are  g.ven  in  Tables  3.23  and  3.3't. 

S.IS  WHITNST 

Whitney  fUat  badges  were  placed  at  2S0-yd  Intervals  on  a  stake  line  from  750  to  1750  yd 
from  GZ.  The  RD*  vs.  O  curve  for  these  badges  is  shown  in  Fig.  3.51,  and  the  data  are  given  In 
Table  3.25.  Bai%ee  were  placed  la  the  fMd  two  days  before  shot  time  and  were  recovered  the 
morning  of  the  shot. 
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Flf.  3  A'~~Ui  AUmM  funnu  etUlKUiea,  typ*  M2  ftlm. 
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Pig.  9,6— Loi  AUom  fMca*  c*Ubf»Uon,  typ»  SO'IUS  film. 


OOSE.R 

Pig.  3,1“EC4G  ciUbiiUons.  UMful  poctiofli  sll  fllRtti  t«  M2,  0,  610.  *,  OCO,  O*  1112. 


300  700  V10O  f500  1900  2300  2700 

SLANT  distance,  TO 

Fig.  3.8— 'Wilton,  louiheaii  goal-poit  line.  RO^  vi.  D. 
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O  400  600  I  ZOO  1600  ZOOO  2400 

SCANT  OISTANCF,,  YO 

Fig.  3.9~~PriK;ilU.  luke  line.  RO*  vi.  D. 
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Fig.  3.11  — ftiKilU,  underground  girige  ( Project  30. -J).  <9.  film-bndgc  lorttimu  Ht  tMlg^of  3 
ind  •>  (i  from  the  floor.  The  reading*  above  and  bcloM  the  line*  are  the  dom  in  reenigaB*  m  ibar 
S-  and  3  ft  fwigliit,  rctpcctivciy. 
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407  n» 


Fig.  3.U — rtbeilU.  ikiclw:  No.  I  (Project  30.3).  film-badge  locuioai  at  teigjtuof  3 

and  9  ft  tntm  tlwt  fhMt.  Tbc  readiogi  aberv  and  belmr  the  linet  aro  die  Stmt  ia  rotr.tgem  at  the 
S  -  and  3 -ft  iMigfm,  teapactivelji. 
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sv»Ya 


rtg.  3.U — rkticliu.  familjr  AalHi  M.  3  (ftolnt  30 J).  9.  nim-Mfi  tocMlow  ai  Iwl^ii  ol  3 
amt  S  h  toM  Iks  llsst.  Th«  MsOisfi  sksas  aat  hsl«>  dw  llnss  aim  tbs  doMs  is  rasoigMi  si  ths 
•-  sad  3>fi  ksigtai,  tiipstihrsly. 
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Fig.  3.16 — RtieilU,  «M  6—  Na.  3(n«|Bei  30.IK  fitM-l»6gt  lacaiimii  ai  heights  of  3  and 

F  ft  %«a  ihR  ftoM.  Tb«  leadiogi  akatw  aad  bchn*  ite  lion  ara  the  dom  ia  nwalgeas  at  the  S- 
and  3-fl  hai^u.  mpeclivcly . 
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Ftf.  3.1( — niKilU.  vaalifHaject  30.4>.  film-badge  locaiiom  a(  bcighta  of  3  and  S 

ft  fmm  ibe  floor.  The  icadingi  abore  and  betour  dw  Ums  arc  the  dotea  In  rocoigeiu  at  the  3- 
and  3-ft  hcigblt.  ictpectlrcly. 
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Fig.  3.19— Ho'-'  '*««  goal-poK  line.  RD*  vs.  D.  *.  ECAG  lUin  badges.  GX  fUm  in  lithinni  can. 
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F !(.  ).;l  — DUUiw  FwiKt  33^  RUBBcd  italMt.  ■,  i>^  ECiiC  k*4gn  M  •  twl^  «l  1  ft.  *»••• 
Bfc  dM  •<  ftia  IMP*  w  (ivM  IB  mcatfTM*.  1b4|m  bi  iw*  poaiiiMB  Mit  tha  laMi  4w(  Mt  flifi 
tr«>lt  «BWMr«wa)r  «f  Ow  Aalwt.  AU  i«ji4u^  «■«  to  amaraal  toat. 
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Fig.  3.;:: — Kcpicf.  Piojccl  33.1  aatn-.al  thcli«i.  B.  ECSC  film  (uufgs.  •,  EC-AC  film  badge  in 
liihiara  can.  f.  (ulfuc  dciccuc.  e,  chnmical  dotinicici.  The  readmgi  abme  the  lin«  aw  ih« 
dotei  ui  toemgam  ai  ihc  3-fi  height:  ihc  leading*  below  the  line*  ant  the  dotea  in  rocnigeu  at 
the  1 .3-ft  height  imlcu  oihetwuc  noted. 
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SLANT  OISTANCE,  YO 

Fig.  9.23 — Kcpicf.  tMcth  goal-pott  line.  RD*  \t.  D.  ECAC  (ilm  badge*.  O,  film  in  lithinni  can. 
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Fig.  3.29 — SkMU.  Bonh  gMl-ptm  Um.  D. 
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rtg.  3.M — flMiM.  Itainct  KJi  auamt  <hcli«f.  TIM  4eM  U  (a4tc«M4  la  roarnfM*. 
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SLANT  distance.  YD 

FJg.  3.C8 — Franlilin  Prinw.  goal-pon  lio*.  RD*  »».  D.  •*.  ECftO  fllu  0.  fUm  te  Uibtea  can. 
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ri*.  aj2»—Unmy,  teliM  kjTMt  wi*  i«ipMt  ••  CZ  n4  pmkot  CMinuwl  ptt  l*9»k.  Tita 
aaMtUta  tottcaM  ctoaUr  ihelHnt  (ha  othar  Aalian  aia  Mcuagalai.  DUuacaa  M  git**  hi 
jrarti  haw  CZ, 
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Fig.  3jl0 — Smoky.  FMOCih  ihottM  U'l  («»?•  Wk  t-30.#-i001K  SI.  Fttncb  film  pUtoi.  •.  ECAC 
Him  bodgn  at  •  3-fi  bciglM.  A.  ECSG  lUm  hadgio  «  3-  aii4  S-H  Mgln.  •.  fmnualoai  do- 
•octoriu  *.  EC»C  Him  hadgn  M  indicaird  holgbo.  Ttm  badgoa  ««to  pUcad  ai  3-  aad  S-fk 
hcighia.  Tlio  naadbiga  abovo  and  bohn*  dtc  Hum  are  the  dowa  la  raaaigeaa  at  tSc  5-  aod  3-ri 
bcighla.  letporiircly.  Nib  not  tooavctcd. 
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Fig.  3  J2~Smoliy.  Ffcndb  Aclio  11-3  (lypc  gSi  •-34.C-300t).  gi.  FiM  -M  film  •.  CCAC 

film  badgm  at  a  3-ft  batghi.  a.  ECAG  film  hadgaa  ai  a  S-fi  lial|)li.  A.  ECgC  fUm  badgm  at  3- 
and  S-ft  bcf glm.  •.  gcmuoliun  deiccton.  9.  mlfw  aa4  gaM  daMcima.  TIm  ka^gaa  «••>«  placod 
at  3-  and  S-fi  iiaigliia.  Tlia  dota  la  rocnigcm  am  glvan  abavn  aod  bakm  ikn  llnaa  fat  il«a 
badgaa  at  ih«  3-  and  3-fi  baiglitii.  tes;«cti*cl]r.  Fot  ite  mtfar  and  gold  dmacton.  ibo  madiagt  la 
Maooat  per  iqaam  centlmaier  an  girca  above  the  Unea  lef  mlfor  and  bobao  the  Uaca  Ibr  the 
goM  •cadmlura  diffenme.  NR:  not  mcovcnd. 
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Fig.  J.34 — Smoinr.  French  Aelta  II  h  (ivpe  6&:  8-3O.«f-F0<O).  8.  hcncb  film  pUlca.  •.  ECAC 
film  baiiges  ii  a  3*fi  hcighl.  A.  ECAC  film  badge*  at  a  S-ft  bclgfii.  A.  ECgC  film  badge*  at  3- 
aod  3-fi  bei^a.  Sl  germanium  dcaeciore.  The  badge*  wcic  placed  at  3-  and  $-fi  height*.  The 
reading*  above  aod  below  the  lines  arc  the  dotei  in  rocnigcai  at  the  5-  and  3-fi  beighli.  icapec- 
tivelv.  NR:  not  recovered. 
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Fl|.  3JS-~-SRiaky,  Ccrmaa  tbalnr  HA -a  (Kcungul«ti  S-30.7-800B).  •,  EC4G  fllm  fcaiyi  ai  a 
3  H  hsifit,  A.  ECAC  ft1»  badges  at  a  3-fl  hciglil.  A.  ECAC  film  badges  at  3*  and  A-h  htfighis. 
A.  ECAC  ftlm  badgtt  ai  tadlcaicd  bcigbit.  •.  gfomanium  detectota.  Ttte  badges  wete  placed  at 
3-  aad  A-fl  he>|giia.  Tbs  leadiagi  above  sod  belw  the  lines  aia  ibe  dotes  m  locntgsas  at  the  S-’ 
and  3 -ft  beiges,  mpectlvcip.  Nit  not  (ccovcicd. 
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fig.  — Smolir.  Cemua  dMlw  RA -b CiccuagmUf ;  g-lO.T-tOlO).  •.  ECAC  hba  >it<f  M  • 

3*f(  height.  A,  ECAG  film  badgm  at  3-  eaA  5-fl  faeighm,  *.  ECMZ  film  ba)l|H  ai  ia4icatc4 
bcighn.  <X  germaniem  demetoct.  The  btdfm  wem  placed  at  3-  aad  S-fl  bcigta.  The  raadlap 
abecc  aod  bclM*  ihe  baei  am  the  dne*  is  raemfena  at  the  5*  and  3-fi  beighit,  tctpecutelp. 

SK:  act  teemrerrd. 
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Fif.  Smoky,  Gotnuo  ibclicr  RA-tatrccungalitt  F>30.T>F0I3).  •.  EOAC  film  b<4gn  «•  a 

3-h  hciabi.  JL  EGAG  film  ba4get  ai  3'  and  5-fi  A.  ECtC  film  badga  ai  indicaiad 

hclgha.  •.  germanium  detccuaa.  Th«  badgaa  w««  placed  at  3-  and  S-fi  heighis.  The  readinga 
abme  and  below  the  Unea  are  die  doaea  in  roemgcna  at  the  S-  and  3-fi  bcigbta.  reapccuaely. 

Nk:  not  tecovemd. 
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FIf.  3^9 — Siiiak7.  C«niuw  AtiMf  CA-hfdmibrt  t-39.'l-8«3).  •.  eC«C  fllM  ka4(n  M  a  3- 
fi  btlg^i.  A.  eCAC  film  tni%m  at  3-  aai  S-fi  bal|^  A.  BCAC  film  bad^  ai  lrf|-aiai 
haiSha.  gennaalam  daaacam.  O.  wifm  aal  yaU  fcttctova.  Tte  ba^ya  wm  placa<  at  3* 
ao4  b-ft  halg^a.  TIa  doaa  la  loCDigaai  art  gl*M  ab»>c  aaA  bate*  da  Uoa*  fat  da  bad^  a 
da  3-  and  S-fi  hai|^a.  laapaadvaly.  Pa  da  aifa  aad  |ol4  daacaa.  da  aatofi  a  naanaai 
par  laura  cantimaat  ata  givca  abova  da  Una  for  alfa  ind  balow  iba  llam  for  ifaa  sold- 
cadmiam  diffamMa.  Nl:  am  lacovorad. 
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Fig.  3.41  — Smohjr.  Gmm'jm  ilwllai  MC-a  (racungalMi  ■-34.7-NI4).  *1  CCW  fiUi  Ml  gw  a«  a 
3-fl  iMiglH.  *.  ECgC  riUi*  kadgw  ai  3*  ang  S-h  haigkw.  A.  CCAC  filw  fcilgw  al  Mica«4 
haighw.  •.  i^maaiam  4awcMf«.  TIm  ba4gw  flawA  ai  3-  aad  b-A  baigliw.  TIib  l•a4iBp 
abo«a  aii4  balow  ihe  lioaa  ara  dw  daaw  la  roaaifMa  ai  Oa  b-  aad  3-A  baighw,  (wgacttvaly. 
NR:  aw  lacavaiad. 
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Fig.  3.42 — SnokF.  C«raM  RC-k C>«n>«|Plart  •'3k.T-MlS)L  *1  CCgiC  film  hi4gwm« 

3-fkh(igbi.  A.  eSAG  fiko  kidgw  M  3- aci  k-ft  bei|fi«.  A.  BMC  (Urn  ka^gm  at  ImlicamA 
htigta.  Tba  (mlfM  wnt  pUoaB  at  3-  aa4  k-lt  h»l|^ia.  Tbm  miHlnp  ahot*  tm4  bahm  At  liaat 
«i«  ibt  fioatt  ia  iMotgma  at  tba  S-  ag4  3-fi  bcigba.  laapactlaaly. 
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rig.  3^— «Ml7.  CttniM  ac-c  fftcuagalMi  *-3e.T-Mlt).  «t  BCAG  nim  httgu  m  m 
3-ft  hcl|M-  A.  BC4C  nta  ai  3-  aa4  S-fi  lMl|bn.  A.  ECAC  flte  haAfoa  al  InJIciiwA 
fcali^  TtokaAgaswarapUcaAail- airft~ftlial|^«.  Tlw  iaaaia|i  aho*«  a«4  Mow  tlw  Uaaa 
aft  tiw  4am  lo  loaaigtoi  at  tha  3-  mi4  3-Ii  hel|im.  ta^activoljr. 
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Fig.  3.44~~Sinok]r,  HoUnu  oai  Nanwr  gurltcM  1  aa4  3.  •),  eC4C  (Uo*  hitlgw  u  •  3-fl  tei|^ 
A.  ECAC  (Urn  htdgM  *i  3  -  4a4  3-ft  taai|Aii.  Th«  biilgw  wm  pUc«4  at  3-  »m4  i-h  baigtaa. 
Tba  raadingi  above  and  below  the  Unce  are  the  doaea  la  roealgua  at  ibe  S>  aad  S-fi  belgbn. 
rcapecilveijr.  Tbeia  badgea  weae  aeoevered  apptealaaaecly  lV«  moaiba  btar  thaa  ibeaa  float 
other  abeheit. 
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Fig.  3.47 — Galileo,  ioulheatt  Make  line.  RD*  v*.  O. 
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Fij.  — OjI.Ico.  Project  34.1  ani.iul  ihclin.  reoJr^jt  Jbove  the  lines  are  (he  iloacs  ui 

rcxr.iMiu  41  i‘.c  5-fi  hei^hi^  tr:c  rcaJ:n)tt  below  the  lines  stc  (he  dotes  ic  rocnieens  si  the  1.%-fl 
herf.hi  unless  ohherwite  mied. 
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Fig.  3.50 — Fixcaw.  go«l-po»l  Un«.  RD*  \i,  D. 
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FIf.  3^1 — WbUney,  goal-post  Udb.  RD*  sx  D. 
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TABLE  3.1  —  FRANKLDt.  NORTH  STAKE  LINE  AND  GOAL  POST* 


No.n( 

Slant 

Dsaa  la 

KGSO 

MaUmnu 

dlatanen 

EO*G  COM- 

RO^ 

bn4ps 

davUdoa 

Film 

(D).  yd 

Ulnar,  r 

par  paint 

par  point.  ■% 

types  read 

north  Stake  Line 

SIO 

S.«  H  to* 

SS7.S 

1.4S  X  10* 

3 

1.35 

1113;  605 

<04 

3.7  «  10* 

337.S 

1J»  X  10* 

3 

•.<3 

1113;  60S 

707 

s.a  K 10* 

14S.3 

0.43  X  10* 

3 

4.21 

1112: 506:  SIO 

eod 

«.S  K  10* 

•4.0 

0.37  X  10* 

3 

4.0S 

510 

•OS 

SJ  K  10* 

••■• 

5.7  X  10* 

3 

0.T2 

510 

loos 

1.01  M  10^ 

4<.0 

4.<5  X  10* 

2 

0.0 

510 

1104 

1.33  K  10* 

24.< 

3.S1  K  10* 

3 

3.SS 

510 

1204 

1.4S  K  10* 

r 

■1303 

1.70  *  10* 

11.1 

l.S»  K  10* 

3 

•.11 

502;  510 

1403 

l.»7  K  10* 

7.3 

1.44  X  10* 

3 

2.S5 

503 

1S03 

3JM  K  10* 

4.SS 

1.13  X  10* 

3 

5.05 

503 

Goal  Poat 

SIO 

3.0  X  10* 

300.0 

•.30  X  10* 

1 

1113 

<os 

3.7  X  10* 

179.0 

X  10* 

1 

510;  SOS 

707 

S.0  X  10* 

114.0 

5.7  X  10* 

1 

510;  605 

•00 

0.S  K  10* 

t 

SOS 

$J»  X  10* 

42.0 

3.44  X  10* 

1 

510 

1004 

1.01  X  10* 

t 

1104 

1.33  K  loS 

13.0 

l.S»  X  10* 

1 

502 

1303 

1.7  X  10* 

3.0 

».52  X  10* 

1 

503 

1803 

2JU  X  10* 

3.8 

SJS  X  10* 

1 

503 

*D<mm  *•.  dUtaac*;  RO*  ra.  O. 
tNoC  rccoTcrad. 


72 

SECRET 


TABLE  a.3— ntANKLIN.  SOUTB  STAKE  LINK  ASD  GOAL  PO«T* 


tUat 

BMaBM 

•IK  yd 

1^ 

Doss  la 
EGBOcoa* 
Ulnsr.  r 

ROl 

No.  of 
EG8G 

hadVts 

per  point 

Uaxlaauai 
devlatloa 
per  point.  % 

Flint 

tjrpes  read 

Boiiik  Stake  Lias 

S3S 

3.8«  K  10* 

378.3 

1.07  X  10^ 

3 

0.8 

1113 

m 

4.01  K  10* 

310.0 

8.43  X  10* 

8 

9.83 

810:  •«« 

7S1 

S.S«  K  10* 

138.0 

*.7  X  10* 

3 

0.0 

810 

•31 

•.91  X  10* 

8«.0 

8.84  X  10* 

3 

0.0 

810 

•30 

8.«S  K  10* 

80.8 

4.37  X  10* 

3 

3.97 

810 

102* 

1.0«  M  10* 

31.3 

3.31  X  10* 

3 

3.50 

810 

1131 

1,38  X  10* 

31.3 

3.73  X  10* 

3 

3.TC 

810 

1339 

1.81  X  10* 

13.1 

1.98  X  10* 

3 

143 

810;  803 

1330 

1.77  X  10* 

7.38 

1.8  X  10* 

3 

0.8a 

803 

142S 

3.04  X  10* 

S.«0 

1.14  X  10* 

3 

0.0 

•03 

1330 

3.34  X  10* 

4.0 

•.3S  X  lO^* 

3 

0.0 

803 

Coal  Post 

733 

S.3«  X  10* 

•0.0 

4.93  X  10* 

1 

810 

•t« 

«.•<  X  10* 

t 

•31 

8.91  X  10* 

4«.0 

3.17  X  10* 

1 

810 

•30 

•.•8  X  10* 

38.0 

3.29  X  10* 

1 

810 

1039 

1.0«  X  10* 

38.0 

3.08  X  10* 

1 

810 

1137 

1 J17  X  10* 

14.0 

1.97  X  10* 

1 

810 

*DoM  vs.  dlstancsi  Rl/  vs.  O. 
tNo»  recovered. 
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N  TABLE  3  J->-WIL8aH.  SOCTHCAST  CXMlx-POcCT  L»E° 


Sla— 

(m.3« 

D* 

fiOOQ  COB- 
tal— r.  r 

Rl^ 

ito.or 

EOAQ 

pur  pot— 

ni— 

tjp—  r—d 

S37 

s.n  K 10* 

3.0  K  10* 

S.S0  X  10** 

1 

1113 

MT 

OJO  K  10^ 

10* 

3.03  X  10** 

1 

1113 

TM 

EJKIO* 

10* 

3.00x10* 

1 

1113 

1014 

Aj03k10^ 

3.4*10^ 

3.47  K  10* 

1 

1113 

itn 

LJOMlO* 

OtOwO 

O.OOX  10* 

1 

U13 

mo 

RBSkIOI* 

SSSjQ 

3.31  X  10* 

1 

SM;  Ills 

IVM 

SjMmIO^ 

OljO 

3.8x10* 

1 

313 

Ml* 

4JB3M10* 

48.0 

1.03  X  10* 

1 

310 

Hu— w.  dfat—fi  RO^  iru.  O, 


TABLE  3.4— PRBCILLA.  ST.UCE  LCtE* 


8U— 

01).  ri 

n* 

Du—  !■ 
EOldlaoB- 
taO—r.  r 

RD* 

K*.o( 

Ecoa 

pur  pulut 

Mastato— 
drrtMi— 
pur  polal.  -1 

nua 

typtu  read 

410 

1.08x10* 

t 

470 

3ja.xio* 

t 

300 

3.3x10* 

7 

300 

3a4x  10* 

t 

030 

4JE3K  10* 

t 

800 

7.4  X  10* 

t 

1000 

IJIx  10* 

t 

1104 

1J3k  10* 

84  X  10* 

0.34  X  to* 

3 

0.0 

1112 

1300 

1JI8K  10* 

14x1^ 

3.SS  X  10* 

3 

0.0 

Ills 

13U 

131  K  10* 

t 

1477 

348  X  10* 

t 

1408 

344  X  10* 

723.0 

1.43  X  10* 

2 

0.40 

llU 

1004 

347x10* 

3374 

0.4  X  10* 

2 

0.74 

COO 

1773 

3.14  K  10*. 

t 

1003 

348x  10* 

1004 

0.03  X  10* 

2 

3.50 

510 

3000 

4J7  X  10* 

1334 

541  X  10* 

2 

2.04 

310 

2300 

344x10* 

00.0 

3.41  X  10* 

2 

1.43 

510 

*0»—  «■.  dial—:  RO^  va.  D. 
*Xa*  ruca— d. 
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TABLK  3.#— HOOD,  0OAL-P08T  UJIB* 


SECRET 


•Dm*  v*.  dUtiM*:  RD*  vf>  0 


TABl,*  ».T— KEPLia,  OCAL-POBT  UK** 


d 


7* 

SECRET 


*Doi«  VI.  dliliiica;  RO*  vi< 


a  a55*58 

"  "Is"* 


mm 

K  It  ^  i| 

3  *Si5 

^  A  «• 

*  n  n  »  n  n 

sssss 

%•!. 

••  ”•  •  •• 

H  K  ,£  ,^  •.«_ 
A  «  *  ^ 


t.*!* 


T»-*>"8.%1.1. 


A  A  e«  ••  M  A 

A  r*  O  M  A  *» 

•«  w« 
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*Dom  vs.  dtslsacr.  RO^  vs.  S. 
tNs  bsdgs  WM  aspcssd  la  Ulktiua  eoa. 


TABLK  a.t2~SMOKT.  FIUCNCII  AKO  ROM  DOSMETHT  COMPABUON 


S-fk  French  plat* 

Av.aoM.  S-lt  EOiiO bMiae  S-ft  EOAGlKM^t  S-AEOhObMlie 


Ko. 

No. 

r  (Cdl 

No. 

'  Doae.  r 

.Ho. 

Ooeo,  r 

No. 

Doae.  r 

n-t 

S4 

SI 

8.78 

1878 

1.8 

1878 

1.8 

nki 

80  anin 

18 

8.78 

1878 

1.0 

1871 

1.7 

1878 

SJI 

n-i 

10 

S3 

84.88 

1888 

7.4 

1888 

7.4 

0-1 

88 

S4 

8^16 

8S84 

8.7 

8888 

8.7 

2S88 

8.7 

ti-i 

8S  and  M 

8S 

18.80* 

8878 

8.7 

2S08 

S.4 

a-i 

1 

88 

8.8  K  lO** 

1837 

7.8  X  loH 

1838 

1.8  X  10^ 

1838 

1.8  X  10* 

n-i 

30 

87 

8S. 

3880 

31.0 

8878 

87.0 

8878 

31.0 

a-t 

S  and  01 

SB 

17.88 

8818 

28.0 

8S11 

88.0 

8510 

18.0 

n-8 

10  and  M 

60 

88.00 

1818 

18.0 

1817 

U.tf 

1818 

18.0 

D-S 

14  and  IS 

81 

83.13 

1808 

48.8 

1808 

38.0 

1807 

30.0 

n~t 

•  and  10 

68 

80S.S0 

8818 

84.0 

8818 

88.0 

8817 

18.0 

0-S 

3  and  4 

44  and  48 

18.44 

8881 

88.8 

8S88 

81.8 

n-9 

•  and  0 

48 

87.S0 

8S88 

40.8 

8S88 

38.8 

2S87 

34.0 

n-4 

S  and  0 

67 

84.S0 

33.07 

38.0»» 

0-4 

Sand  10 

68 

34.38 

8487 

S8.0 

2488 

83.0 

n-s 

3  and  4 

71 

18.38 

8478 

88.0 

8477 

88.0 

n-s 

8  and  • 

34.13 

8484 

4S.0 

8488 

48.0 

8488 

84.0 

■Uncovered  one  month  later  than  the  other  ba<%ee. 
fAt  II  It. 
tAt  7  It. 

U  and  4  were  not  recovered. 
lAverace  doae  at  S  It  for  Noa.  74M  and  24M. 
■■Averafe  doae  lor  Noa.  24t3  and  S4M. 
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TABLE  .Via— SMOKY.  SLANT-RANGE  CALCULATION.  NORTH  LINK 


DIttaace  from 
GZ,yd 

Elevation  attove 
OZ,  ft 

SUat  ranfe. 

y<* 

4S0 

«60 

4»0 

600 

vl30 

•s* 

700 

4-310 

7I» 

tu 

*360 

033 

MO 

«400 

•03 

•30 

»S30 

•33 

MOO 

■*470 

1003 

IIGO 

-*330 

1106 

ttoo 

-*300 

ISO* 

1300 

-*240 

130* 

TABLE  3.14— SMOKY.  NORTH  CM}AL-POST  USE* 


Slant 
diatanee 
IDI.  yd 

t/ 

Done  in 

EGBO  coa- 
tatoer.  r 

Rrf 

Ne^ot 
ECHO 
Badice 
per  point 

MaalaauB 
devlalioa 
per  polai. 

nim 

type* 

(«ad 

4*6 

3.4*  M  10^ 

-10*7 

2.4»  K  10“ 

2 

• 

1113 

•S» 

3.*6  a 

*.00  M  10*7 

3.56  K  10*‘ 

3 

iia 

1113 

71* 

0.10  K  10^ 

2.00  K  10^7 

1.04  K  10*‘ 

3 

20.0 

Ills 

033 

•.M  '<  10^ 

6.00  K  10*7 

4.52  *  10** 

2 

10.7 

Ills 

•03 

0.16  K  10^ 

2.75  K  10* 

2.34  K  lO’* 

3 

SO.* 

1113 

•S3 

0.73  »  10^ 

2.45  K  10* 

2.14  K  lo'® 

3 

2.0 

1113 

1003 

1.01  K  10* 

3.70  K  10* 

3.73  K  Itjl' 

2 

T.4 

1113 

1106 

1.33  X  10^ 

1.70  K  10* 

2.07  K  10* 

3 

• 

1113 

130* 

1.46  k  10^ 

0.35 

5.11  K  10* 

3 

5.7 

503 

130* 

1.71  K  10* 

0.33 

5.64  K  10* 

3 

15.1 

503 

*OoM  v«.  distance:  RO*  vs.  D. 
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TABLE  SMOKT.  SLANT-RANGE  CAl£UL.\TlON.  EAST  LINE 


INMaaM  from 
GZ.)^ 

EI«ratioii  abi>«« 
OZ.  ft 

Stm  nncc. 
TO 

400 

400 

500 

*4A 

045 

SOS 

•07 

010 

001 

000 

♦40 

••1 

73S 

♦SO 

130 

TOO 

♦40 

•'.0 

•u 

♦M 

•41 

•00 

♦40 

007 

9M 

♦41 

•00 

•00 

♦M 

•M 

•78 

♦10 

1001 

1000 

♦IZ 

1030 

1000 

♦Z1 

1080 

1140 

♦t 

1104 

13S0 

-» 

1300 

1400 

-SO 

1431 

1000 

-30 

1010 

1000 

-ao 

1010 

TABLE  3.tt— SMUKT,  EAST  C0AL-T08T  UNC* 


sum 

diMJMe* 
(O).  ri 

Dom 

EOAO  coa- 
tjdiwr,  r 

ta^ 

Ko.  of 
SG«G 
bailEto 
ptr  polm 

Uaxifliaa* 
dcrUtloa 
p«r  polat. 

% 

nim 

ijtpm 

read 

7S0 

0.71!  K  10^ 

1.55  X  lO^T 

•JO  X  10** 

S 

23 

1112 

•10 

•.SOK  !«* 

4.70  »  13* 

3.00  K  lO** 

3 

4.3 

1112 

•41 

7.07  w 

3.40  X  10* 

1.70  X  10** 

2 

0 

1112 

M7 

7.07  K  10^ 

3.30  X  10* 

3.53  X  10* 

3 

6.1 

lilt. 

•SO 

•.OOk  loF 

0.70  X  10* 

•4»  X  Ilf 

3 

1.1 

1112 

MO 

S.SO  »  10^ 

4.»0  X  loC 

4.00  X  10** 

3 

10.3 

lilt 

1001 

1.00  K  lOF 

4.10  K  10* 

4.10  X  10^ 

3 

3.4 

lilt 

1030 

1.05  «  10^ 

•.SO  X  to* 

0.63  K  10^ 

3 

1.S 

1112 

lOM 

1.31  X  10^ 

4.0S  X  10* 

4.SO  K  11^ 

3 

13.6 

1112 

1104 

1.30  K  loF 

3.S0  X  10* 

3.40  !10* 

2 

0.0 

1112 

1300 

1.01  «  10» 

1.00  X  10* 

3.90  X  10^ 

3 

0 

list 

1431 

3.03  X  1«* 

7  JO  X  lol* 

1 J3  X  10? 

4 

0.7 

1112:  too 

1010 

l.Ot  X  10^ 

4.1S  K  10* 

t  X  10* 

4 

10.0 

1112;  60S 

1010 

3.30  X  10^ 

3.10  X  10* 

7J30X  M? 

0 

33.0 

1112;  600 
510 

*Dosa  •n.  iBsUne*:  tuf  vm.  D. 
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TABLE  3.1T— SMOKY,  IRON-PIPE  CONTAINER  0> 


TABLE  3.18— SMOKY.  SLANT-RANGE  CALCULATION,  SOUTH  UNK 


Distance  (ram 
GZ.>d 

Elevation  atmve 
CZ.  ft 

Slant  ranfe. 

400 

-20 

469 

800 

-80 

849 

800 

-80 

841 

1000 

-95 

1034 

1200 

-105 

1229 

1400 

-120 

1428 

ISOO 

-120 

1S2S 

1800 

-125 

1823 

1700 

-125 

1722 

1800 

-130 

1821 

1900 

-130 

1920 

200w 

-135 

2019 

TABLE  3.19 — SMOKY.  SOOTH  GOAL-POST  LINE* 


Slant 
di  stance 
(D).  yd 

Dose  in 
EG90  con¬ 
tainer,  r 

RD^ 

No.  of 
KG«C 
bni%eo 
per  point 

devtatloft 
per  point. 

% 

Film 

lyps* 

read 

488 

2.17  K  10^ 

7.80  X  10*7 

1.85  X  10“ 

2 

0 

1112 

841 

7.07  *<  108 

2.90  X  10* 

2.06  X  10>* 

2 

0 

1112 

1034 

1.07  K  10* 

4.85  X  10* 

4.97  X  10^ 

2 

3E 

1112 

1229 

1.51  K  10^ 

2.13  X  10* 

3.22  X  10^ 

2 

1.4 

1112 

1428 

2.03  K  10* 

1.50  X  10^ 

3.05  X  10^ 

2 

8.7 

1112 

1525 

2.33  K  10* 

1.23  X  10* 

2.88  X  10^ 

2 

2.4 

IIU 

1823 

2.83  s  10* 

1.13  X  10* 

2.97  X  10* 

2 

7.1 

1112 

1722 

2.97  V  50* 

1.15  X  10* 

3.42  X  10* 

2 

4.3 

1112 

1821 

3.02  K  10^ 

1.10  X  10* 

3.32  X  10* 

2 

4.5 

1112 

1920 

3.89  X  10^ 

1.05  X  10^ 

3.87  X  10* 

2 

f 

1112 

2018 

4.07  X  10* 

9.60  X  10* 

3.88  X  10* 

2 

5E 

1112 

2309 

5.33  X  10^ 

4.85 

4E3  X  10* 

2 

11.1 

502 

*Doae  TS.  distance:  RO^  vs.  D. 

TABLE  3.20— CAULEO.  GOAL-POST  LINE* 

No.  of 

HaainiunB 

Slant 

Dose  In 

ECaiG 

deviation 

nira 

distance 

EG&G  cock" 

badeea 

per  point. 

typea 

ID),  yd 

miner,  r 

RD* 

per  point 

% 

read 

1228 

1.51  X  ID* 

383.8 

5.49  X  10* 

4 

10.9 

1112:  808 

1328 

1.78  X  10* 

Z82J( 

4.97  X  10* 

4 

7.9 

1112; S0« 

1442 

2.08  X  Id* 

100.7 

2.28  X  10* 

4 

10.4 

510 

1824 

2.84  X  10* 

79.0 

2.09  X  10* 

2 

IJ 

510 

1873 

2.8  X  10* 

89.9 

1.95  X  10* 

4 

8.0 

510 

2022 

4.09  X  10* 

23.0 

9.41  X  10* 

4 

8.7 

510 

2128 

4.53  X  10* 

14.1 

8.39  X  10* 

7 

7.8 

502;  51# 

2222 

4.94  X  10* 

ll.S 

5.89  K  10* 

2 

0.0 

502 

3402 

1.18  X  10* 

0.80 

7.09  X  10* 

2 

.S.O 

502 

•Dom  ts.  distance:  RO*  ts.  D. 
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TABLE  3^— nZEAV.  COAL-POST  LINE* 


SUut 
dtatanoo 
a».  Jd 

OoM  la 
ECAO  ooa- 
Ulncr.  r 

arf 

No.  of 
EC&C 
badges 
par  polot 

Uaaimiua 
deviatioB 
per  polal. 

% 

Film 

types 

read 

SIT 

4.4S  K  10^ 

4,7  X  10* 

4.48  X  10» 

4 

4A 

lilt 

1014 

IJtiK  10* 

3.38  K  loi* 

3.4S  K  10^ 

4 

2.0 

1112 

»I3 

1.47  K  10^ 

7.43  X  10^ 

1.12  X  10» 

4 

5.4 

1112 

1401 

IJSM  10^ 

3.43  K  10^ 

4.83  X  loP 

4 

5.0 

808;  lilt 

1400 

ZAO  K  10^ 

1.80  X  10^ 

4.0  X  10^ 

4 

2.1 

510 

*Doae  rs.  iHttiimr-  RII^  «■.  D. 


TABLE  3.a — SPECIAL  STCDIES  (Project  3».6a) 


Bade*  No.  Doao.  r 


380 

0 

420 

5.0  X  10* 

421 

7.5  X  10* 

422 

5.4  X  10* 

423 

5.2  X  10* 

424 

4.9  X  10* 

425 

5.3  X  10* 

430 

5.1  K  10* 

431 

5,4  X  10* 

432 

5.7  X  10* 

Badgo  No.  Dm*,  r 


433 

5*  10* 

434 

4.7  X  10* 

435 

5.2  X  10* 

430 

5.9  X  10* 

437 

5.5  X  10* 

440 

OX  10* 

441 

4.4  X  10* 

442 

0 

443 

0 

444 

0 

TABLE  3.24— PROJECT  39.6a,  Bl'RRO  SHELTERS 


Project  39.6a  No. 

Batige  No. 

Dus*,  r 

Project  39.6a  No. 

Badge  No. 

Doee.  r 

0293 

2952 

2.8  a  10* 

200- 

3008 

4.05  X  16? 

0276 

2953 

3.2  X  16? 

3009 

3.75  X  16? 

0256 

2954 

2.45  X  10? 

3010 

4.15  X 

0253 

2955 

2.6  X  10? 

3011 

3.2  X  10* 

0299 

2956 

3.55  X  to? 

3013 

6x  16? 

0272 

2957 

3.3  X  10? 

3313 

3013 

4.1  X  18? 

0258 

2958 

2.85  X  16? 

3014 

3.9  X  16? 

0257 

2959 

3.0  X  1^ 

3015 

4.1  A  16? 

0295 

2960 

3.2  X  10? 

3016 

4.1  X  10? 

0278 

2961 

2.5  X  10? 

3017 

3.7  X  16? 

0261 

2962 

3x  16? 

3018 

6  X  16? 

0259 

2963 

2.4  X  10? 

3019 

3.9  X  16? 

0294 

2964 

2.7  K  16? 

3020 

4.25  X  16? 

0260 

2965 

3.5  K  to? 

3021 

3.9  m  1^ 

2966 

2.85  X  16? 

3022 

3.5  X  16? 

0264 

2967 

tS  K  M? 

3023 

3.9  X  16? 

0296 

2968 

3.4  X  16? 

3025 

3024 

4.25  X  16? 

0266 

2989 

Sx  le* 

3025 

4.35  X  18? 

2970 

2.6  K  19* 

.';026 

4.6  X  16? 

0254 

2971 

3.1  K  16? 

302T 

4.2  X  18? 

0297 

2972 

3.4  X  16? 

3832 

2.ax  16? 

■>7.79 

2973 

3.4  x' 10? 

3833 

2.1  X  18? 

0270 

2974 

2.85  K  16? 

3834 

2.05  X  18? 

0260 

3975 

3.15  X  to? 

3835 

2m  18? 

0296 

2978 

2.9  X  16? 

3838 

1.85  X  10? 

0267 

2977 

3.5  K  19? 

3837 

2.3  M  18? 

0274 

2978 

3.6  X  16? 

3838 

2.15  M  18? 

0262 

2979 

3.1  X  16? 

3839 

2.4  X  18? 

0290 

2980 

3.55  X  10? 

3849 

2.15  X  18? 

0261 

2901 

1.75  X  16? 

3841 

1.75  X  18? 

0273 

2962 

3.1  X  10? 

3642 

2.1  X  II? 

0268 

2983 

2.7  X  16? 

3843 

1.95  M  18? 

0292 

2964 

3.45  X  10? 

3844 

1.5  X  18? 

0265 

2965 

3.1  X  16? 

3845 

tx  18? 

0285 

2986 

3.15  X  10* 

3846 

1.7  X  16? 

0255 

2987 

3.3  X  10? 

3847 

2.3  X  18? 

0248 

2988 

3.4  K  16? 

3848 

1.3  X  16? 

0263 

2969 

2.8  K  16? 

3849 

2.3  X  18? 

0275 

2990 

2.8  X  10? 

3850 

2.3  M  18? 

0263 

2991 

3x  10? 

3851 

8.3  k  19? 

0291 

2992 

3.1  X  10? 

3852 

3  X  18? 

0266 

2993 

2.75  X  10? 

3853 

2.9  X  19? 

2994 

2.72  X  16? 

3854 

2.75  X  19? 

0267 

2995 

3.3  X  10* 

3855 

3.7  X  19? 

3099 

2996 

3.4  X  10* 

3856 

3.85  K  18? 

0262 

2997 

3.15  X  10? 

3857 

8.7  X  18? 

0277 

2996 

3.55  X  10? 

3856 

3.7  X  18? 

0265 

2999 

2.33  X  10? 

3659 

3.4  X  18? 

3028 

3000 

3.55  X  10? 

3860 

1.9  X  18? 

3005 

3001 

3.55  X  1<? 

3861 

3.85  X  18? 

3002 

3.2  X  10? 

3863 

3.3  X  18? 

300S 

3003 

3.0  X  10? 

3863 

3  7  X  16? 

3006 

3004 

3.6  X  10* 

3364 

?Jtx  18? 

3005 

4.05  X  10? 

3665 

8.3  X  18? 

3003 

3006 

3.7  X  10? 

3866 

3.3  K  16? 

3005 

3007 

2.76  X  10* 

3867 

3.35  X  16? 
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TABLE  3.24 — (Continued) 
Project  3».6a  Xo.  Bad«e  No.  Dose,  r 


3SM 

241  K  10^ 

4004 

2.33  X  10* 

3S«* 

2.0  «  10* 

4003 

1.93  X  10* 

3970 

2Jk  10* 

4000 

1.9  X  10* 

3971 

2.9  «  10^ 

4007 

1.9  X  10* 

3972 

2.0  K  10^ 

4009 

2.1  X  10* 

3973 

2.1  X  10* 

4009 

2.13  X  10* 

3974 

1.9  X  10^ 

4010 

1.9  X  10* 

3973 

2.0  X  10^ 

4011 

1.7  X  10* 

3979 

2.9  X  10^ 

4012 

1.33  X  10* 

3977 

2.0  K  10^ 

4014 

1.4  X 

3979 

2.13  X  14^ 

4013 

1.43  X  10* 

3979 

2.03  X  10^ 

4010 

2.65  X  10* 

3990 

2.33  X  10^ 

4017 

1.33  X  10* 

3991 

2.9  X  10^ 

4019 

2.0  X  10* 

3992 

2.33  X  10^ 

4019 

1.9  X  10* 

3993 

2.1  X  10^ 

4020 

2.93  X  10* 

3994 

2.03  X  Ifl^ 

4021 

1.23  X  10* 

3993 

2.33  X  10^ 

4022 

1.13  X  10* 

3990 

4.1  X  10^ 

4023 

1.43  X  10* 

3997 

2.13  X  1(>* 

4024 

1.29  X  10* 

3999 

4.13  X  14^ 

4023 

1.3  X  10* 

3999 

3.03  X  10^ 

4020 

2.4  X  10* 

3990 

2.7  X  1«^ 

4027 

1.33  X  10* 

3991 

3.73  X  10^ 

4029 

1.7  X  10* 

.^92 

2.4  X  lOi* 

4029 

1.3  X  10* 

3993 

2.4  X  10» 

4030 

1.29  X  10* 

3994 

241  X  10^ 

4031 

2.9  X  10* 

3993 

2.9  X  10^ 

4032 

1.95  X  to* 

3990 

4.23  X  10^ 

4033 

2.03  X  10* 

3997 

3.73  X  10^ 

4034 

1.75  X  10* 

3990 

4.03  X  lOi* 

4033 

2.03  X  to* 

3999 

3.0  X  10^ 

4036 

1.39  X  to* 

3900 

4.45  X  10* 

4037 

1.4  X  to* 

3901 

3.0  X  10^ 

4039 

1.9  X  10* 

3902 

4.4  X  10^ 

4039 

1.6  X  10* 

3903 

4.9  X  10^ 

4040 

1.53  X  10* 

3904 

3.1  X  le^ 

4011 

1.3  X  10* 

3903 

3.0  K  li^ 

4042 

1.45  X  to* 

3900 

3.75  X  10* 

4043 

1.7  X  lu* 

3907 

3.9  X  10* 

4044 

1.55  X  10* 

3900 

2.0  X  10* 

4043 

1.3  X  10* 

3909 

3.03  X  10* 

4046 

1.2  X  10* 

3910 

3.0  X  10^ 

4047 

1.35  X  10* 

3911 

4Jlx  10* 

4049 

1.45  X  10* 

3992 

3.1  X  10* 

4049 

1-3  X  to* 

3993 

1.7  X  10* 

4050 

1  4  X  10* 

3994 

2.2  X  10* 

4031 

1-4  X  11^ 

3993 

1.9  X  10* 

4052 

1.63  X  10* 

3990 

1.93  X  10* 

4053 

1.6  X  10* 

3997 

2.2  X  10* 

4054 

1.3  X  10* 

3990 

1.9  X  10* 

4053 

1.8  X  10* 

3999 

2.33  K  10* 

4056 

1.7  X  10* 

4000 

1.9  X  10* 

4037 

1.5  X  10* 

4001 

1.95  X  10* 

4059 

1.40  X  10* 

4002 

1.9  X  10* 

4059 

1.40  X  10* 

4003 

l.O  X  10* 

4060 

1.7  X  10* 

8S 
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Project  39.44  Xo.  BstVl*  ^o-  Doe*,  r 


TABLE  3.M — (CoUlMMd) 


Prolect  3».««  No. 

Badgo  No. 

Dm*,  r 

Project  39.4a  No.  Ba4Ka  No. 

Daaa,  r 

4041 

1.8  K  10* 

4047 

1.25  K  14^ 

4043 

1.4  X  10* 

4048 

1.15  K  1^ 

4043 

4044 

1.3SK  10* 
1.4  K  10* 

4049 

1.2  X  10* 

404S 

1.7  X  10* 

4070 

1.3  X  10* 

4044 

1.45  X  10* 

4071 

1.25X  18^ 

TABLE  S.tS — WHITNEY.  GOAL-POST  UNE* 


Slant 
dlalaoee 
(Dl.  jrd 

rf 

Doao  In 
EGOG  coa- 
tainar.  r 

RO^ 

No.ot 

EGAO 

bai^aa 

par  poM 

MaalBntai 
deelatlo)! 
par  point. 

« 

nia 

tjrpoa 

nmd 

764 

5.9  X  10^ 

0.13  X  10^ 

5.30  X  10^ 

4 

4.1 

Ills 

1011 

IM  X  10^ 

3.18  X  10^ 

3.3  X  10^ 

4 

4JI 

1113 

1249 

1A9  X  10^ 

4.3  X  10^ 

10^ 

4 

1.8 

1113 

1509 

tJUx  10* 

3.41  X  ICF 

0.49  X  It^ 

4 

4.8 

800 

1780 

1.1  X  10^ 

07 

3.7  X  11^ 

4 

18JI 

510 

•Dm*  va.  dlalaiic*;  RD^  «•.  O. 
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Chapter  4 

RECOiMMENOATIONS 


in  order  UuU  the  aims  can  be  handled  more  cffactlvelj  and  eniclenllf  aAer  a  shot.  It  la 
recommended  that  a  crew  be  permanently  stationed  on  site  to  place  badges  on  short  notice, 
make  the  fastest  poasthle  recovery,  and  arrange  immediate  courier  delivery  of  the  dosimeters 
to  Isa  Vegas  for  processing.  In  addiaon,  the  aims  could  be  placed  In  the  field  la  the  evening, 
be  recovered  early  la  the  morning  la  the  event  of  postponement,  and  be  replaced  In  a  large 
storage  reefer  for  fhture  nse.  Aaer  the  shot  and  callbraUoa  flbna  are  received  la  Las  Vegas, 
a  second  crew  would  Immediately  prepare  the  aims  for  processing  and  would  read  and  ana¬ 
lyse  the  results  for  fast  preliminary  dlstrlbnUon. 
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chapter  5 

FUTURE  AaiVITIES 


1*  aa  attempt  to  batter  sanra  tha  naada  ot  CETQ,  It  la  anticipated  that  EGAO  attU  oatertaka 
Iba  foUowlac  reaeavch  aponnorad  by  tha  Dbrlatoa  o(  Btolo(p  and  Uedicliia  hafora  any  tatara 
oparatloaa: 

1.  Daalca  and  bbrlcatloa  of  a  tharsaal-nautron-shlald  ayatam 

2.  EiqwrimanutUMi  to  avaluata  amrtronmantat  daaanaltlaatloa  paraaMters 

3.  Rata  vs.  rasponaa  studlas 

4.  Absolute  proccaainc  reprodnclblUty  studies  UitoIvIbc  larfa  aaadiara  of  fUm  badgaa 


e3 
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Appendix 

DATA  FOR  DISTRIBUTED  FILM  BADGES 


The  4ita  la  Tiblaa  iLl  to  A.14  tepresmi  tho  Interpreted  doses  of  BGIiQ  badges  Isancd  to 
earloos  gsoape  by  Project  39.ta  end  returned  to  BOiiO  tor  processing  end  analysis.  Badges 
eipossd  in  the  Held  were  processed  simultaneously  with  control  badges  recelTlag  known 
amounts  of  gawims  radiation.  Since  larg*  numbers  of  film  badges  were  Issued  to  sarlaus 
agencies  because  of  pnrtlclpallaa  In  several  events  and  since  these  badges  were  retnmsd  to 
BGAG  wUti  no  shot  name  associated,  data  are  reported  with  the  user's  Ideatlflcatlon  nuaaber 
and  symbots  or  with  BGftO  identlflcatloa  numbers. 


TABLE  A.I— FALLOUT  BAOQE  STUDY  (Program  37) 


BadsiSo. 

Dmm.  r 

Badyt  No. 

Doss,  r 

Badge  No. 

Doss,  r 

3tn 

7 

3041 

2.30 

3129 

0 

3033 

0.40 

3042 

E30 

3120 

0 

3033 

0.S3 

3044 

1.40 

3127 

0 

3030 

l.M 

3045 

1.70 

3128 

0 

3037 

0.03 

3047 

0.24 

3129 

0 

3030 

SO.03 

3ces 

1.70 

3130 

0.04 

303t 

sO.03 

3070 

1.50 

3131 

0 

3040 

sO.03 

3071 

0.10 

3132 

0 

3041 

sO.03 

3073 

0 

3133 

0 

3042 

0.90 

3074 

0 

3134 

0 

3043 

3.90 

3070 

0 

3133 

0.04 

3044 

S0.03 

3079 

0 

3130 

0 

3045 

2.10 

31X2 

0 

313? 

0 

3040 

sO.03 

3113 

0 

3130 

0 

3947 

0.30 

3114 

0.04 

3139 

0 

3043 

0.10 

3113 

0 

3140 

0 

3049 

0.04 

3110 

0.08 

3141 

0 

3030 

S0.03 

3117 

0 

3142 

0 

3031 

2.10 

3110 

0 

3143 

0 

3052 

so.oa 

3119 

0.04 

3144 

0.04 

3033 

S0.04 

3120 

0 

31471 

0.24 

3033 

0.03 

3121 

0 

3140 

0.04 

3030 

^.03 

3122 

0 

3147 

0 

3030 

sO.03 

3123 

0 

3144 

0.10 

3039 

1.70 

3124 

0 

3149 

0 
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TABLE  A.l  — (CoBtloucd) 


Badge  No. 

Dooe.  r  || 

Badge  No. 

Doee,  r 

Badge  No. 

Dooe.  r 

m  H 

3207 

0.04 

3264 

6.06 

3306 

0 

3265 

6.10 

3309 

0.04 

3266 

0.24 

3tS3 

0.24 

3210 

0.35 

3267 

0.24 

3154 

0.46 

3211 

0.24 

3266 

0.04 

3155 

0.19 

3312 

0.24 

3269 

0 

3155 

0.40 

3213 

0.48 

3Z70 

0.04 

3157 

0.04 

3314 

0.24 

3271 

0 

3158 

0.19 

3215 

0.10 

3272 

0 

3159 

0.15 

3216 

0.46 

3273 

0.19 

3160 

0.06 

3217 

0.40 

3274 

0 

3161 

0.06 

3218 

0.10 

3375 

1X5 

3162 

0.06 

3219 

0.15 

3276 

1.00 

3163 

0.08 

3220 

0.24 

3277 

0.20 

3164 

0.10 

3221 

0.24 

3278 

0 

3165 

0.10 

3222 

0.35 

3279 

V40 

3166 

0.15 

3223 

3280 

0.70 

3167 

0.16 

3224 

3261 

0.00 

3166 

0.10 

3235 

3263 

0 

3169 

0.16 

3226 

3234 

0 

3170 

0.15 

3237 

3286 

1.46 

3171 

0.19 

3226 

3267 

6 

3172 

0.10 

3239 

0.46 

3266 

6 

3173 

0.10 

3330 

0.24 

3290 

0 

3174 

0.10 

3231 

0.10 

3231 

LOO 

3175 

0.10 

3232 

0.10 

3292 

6.24 

3176 

0.06 

3233 

0.10 

3293 

6 

3177 

0.10 

3334 

0.10 

3294 

1.76 

3176 

0.10 

3235 

0.10 

3297 

6 

3179 

0.08 

3236 

0.19 

3296 

7.06 

3180 

0.24 

3237 

0.15 

3X99 

1.76 

3161 

0.27 

3236 

0.19 

3300 

6 

3182 

0.24 

3239 

0.24 

3301 

6.04 

3163 

0.19 

r>240 

0 

3302 

0 

3164 

0.15 

3241 

0 

3303 

0.04 

3165 

0.90 

3X42 

0.46 

3304 

0.06 

3166 

0.24 

3243 

0.46 

3305 

6 

3167 

0.15 

3244 

0 

3300 

7.96 

3186 

0.27 

3245 

0 

3307 

1.86 

3189 

0.70 

3246 

0 

3306 

6 

3190 

0.24 

3247 

0 

3309 

56.6 

3191 

0.24 

3246 

0 

3310 

6 

3192 

0.24 

3249 

0 

33U 

6 

3193 

0.24 

3250 

0.10 

3313 

6 

3194 

0.27 

3251 

0.08 

3314 

6.06 

3195 

0.24 

3252 

0.08 

3313 

6 

3196 

0.15 

3253 

0.08 

3317 

6.76 

3197 

0.10 

3254 

0.15 

3316 

6.76 

3196 

0.15 

azu 

0.15 

3319 

6.46 

3199 

0.10 

3256 

0.24 

3326 

XS6 

3200 

0 

3257 

0.06 

3322 

6 

3201 

0 

3256 

0.10 

3323 

6.16 

3202 

0.06 

3259 

0.10 

3324 

6.54 

3203 

0 

3260 

0.10 

3.325 

1.96 

3204 

0 

3241 

0.15 

3320 

6.64 

3205 

0.06 

3262 

0.19 

3327 

6 

3206 

0.06 

3263 

0.19 

3329 

0 
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T.VBLE  A.l  —  iConliniMd) 


Xot 

3U» 

3331 

3333 

333« 

333S 

3341 

3345 

3345 

3«3S 

3C35 

3«3I 

3513 

3534 

3535 
3545 
3544 
3547 

3550 

3551 
3553 
3553 
3555 
3555 
3551 
3553 
3654 
3555 
3555 
3547 
3555 
3575 
3571 

3513 

3513 

3514 

3515 
3515 
3517 
3515 


Doa«,  r 


■  So.  1 

4i>50 

OLOTS 

4551 

3-55 

4553 

5.075 

4553 

•-50 

4554 

505 

4555 

555 

55*5 

4UB5 

0557 

0U» 

4050 

551 

0555 

0L5t 

4105 

555 

4154 

0U5 

4105 

555 

4155 

5 

4115 

5JS 

4111 

5 

4113 

555 

4115 

559 

4115 

535 

4115 

5 

MIT 

535 

4.35 

519 

4U1 

519 

413^ 

513 

4IS4 

515 

4135 

575 

4130 

59 

4M7 

5.19 

4130 

519 

4135 

5.54 

4141 

5.59 

4142 

5.59 

4143 

5.15 

4144 

5.15 

414S 

5.35 

4147 

5.15 

4148 

5.09 

4149 

5.075 

4150 

O.IS 

4151 

0.075 
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% 


TABLE  A^— FALLOUT  BADGE  STUDY  (Program  37) 


Badge  No. 

Duae,  r 

Badge  No. 

Dose,  r 

166t 

0.07 

1843 

0.01 

t««S 

0.00 

1844 

O.OS 

1663 

0.03 

1845 

0.03 

1«M 

0.03 

1848 

0.05 

ues 

0.03 

1847 

0.07 

ISST 

0.05 

1848 

0.05 

t««« 

0.03 

1848 

0.07 

1«71 

0.03 

1850 

0.07 

UTS 

O.OS 

0.07 

t«73 

0.07 

1852 

0.03 

tC7S 

0.05 

1853 

0.01 

t«T« 

0.05 

1854 

0.03 

1«77 

0.05 

1855 

0.03 

1«7S 

0.05 

1858 

O.OS 

1«7» 

0.03 

1857 

0.03 

IMS 

O.OS 

1858 

0.03 

UM 

0.05 

1853 

0 

ISM 

0.08 

1870 

0 

IMS 

8.01 

1871 

0 

l««l 

0.03 

1672 

0 

M»S 

0.03 

1873 

0 

un 

0.03 

1874 

0 

I#S1 

0.01 

1875 

0.01 

im 

0.01 

1878 

0 

1SS3 

0.01 

1877 

0 

1824 

0.03 

1878 

0 

1823 

0.03 

1873 

0 

1823 

0 

1880 

0 

1823 

0 

1881 

0.03 

1848 

0.01 

1882 

0 

1841 

0.01 

1884 

0.03 

1842 

0.01 

1885 

0.01 
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TABLE  A.3— PROJECT  TERRY-2  ({>n<cram  3T» 


station 

PoalUon 

BadfC^  No. 

Do«e,  r 

020S 

GV 

1684 

0 

0206 

CH 

1878 

0 

0206 

s-v 

1683 

0.02 

0206 

3*H 

1873 

0 

0206 

3*8 

:674 

0 

0210 

G\* 

1882 

0 

0210 

GH 

1879 

0 

0210 

3*V 

1980 

0 

0210 

3*H 

1688 

0 

0210 

3*8 

190S 

0.02 

0214 

GV 

1891 

0 

0214 

GH 

1878 

0 

0214 

1994 

0 

0214 

1879 

0 

0214 

?B 

1977 

0 

0218 

GV 

1680 

0.02 

0218 

GH 

1870 

0 

0218 

S*V 

le**! 

0 

0218 

3*H 

1871 

• 

0218 

3*8 

1872 

0 

Control 

1691 

0 

Control 

1692 

0 

TABLE  A.4 — PROJECT  TSRRY-3  (Pro(nm  37) 


Station 

Poalllon 

Bade*  No. 

Dost,  r 

0306 

GV 

1844 

0 

0306 

GH 

18.8$ 

0.02 

0306 

3i*V 

1854 

0 

0306 

3*H 

1858 

0.04 

0306 

3'B 

1899 

0 

0310 

G\* 

1854 

0.04 

0310 

CH 

1851 

0.02 

0310 

3*V 

1857 

0 

0310 

rii 

1834 

0.02 

0310 

3*8 

1952 

0 

0314 

GV 

1844 

0.04 

0314 

GH 

1847 

0.02 

0314 

3'V 

1849 

0.06 

0314 

3'H 

3068 

1.09 

0314 

3*8 

3071 

0.09 

0316 

GV 

1643 

0.02 

0316 

CH 

1946 

0.02 

0318 

3'V 

1845 

0.02 

0318 

3'H 

1953 

0.02 

0318 

3'B  <332771 

0.06 

Control 

1944 

0 

Control 

1841 

0 

Control 

1942 

0 
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FABLE  .A.5— PROJECT  TElUlV-4  <Prc'<ram  37> 


Staiica 

Position 

Bade*  No. 

Dose,  r 

IKO« 

GV 

18X4 

0 

0404 

GH 

1923 

0 

040« 

1921 

0 

04M 

a-a 

1923 

0.02 

040« 

3'B 

1929 

0 

04ia 

GV 

MTF 

0.04 

OltO 

GH 

19T0 

0.02 

0410 

S'V 

19T5 

0 

0410 

3*8 

1979 

0.02 

0410 

3*B 

1879 

0.02 

0414 

GV 

1997 

0.02 

0414 

OH 

1973 

0.02 

0414 

3*V 

I960 

0.04 

0414 

3*a 

1971 

0.02 

0414 

3‘B 

1973 

0 

otu 

GV 

1994 

0.02 

0410 

GH 

1993 

0.02 

0410 

3*V 

1965 

0 

0419 

3*8 

1993 

0.04 

0419 

3'B 

1991 

0.02 

CoBtrol 

1920 

0 

CoBtral 

1920 

0 

T.4BLB  A.0 

— PROJECT  TERRT-S  (Piofnm  37) 

SUUoa 

PDOtttoa 

BadloNOi. 

Done,  r 

OSOO 

GV 

OSOO 

CB 

3040 

0.10 

0500 

3*1* 

0500 

VH 

305$ 

<).  -.7 

0500 

3'B 

3073 

>» 

0510 

GV 

0510 

ca 

3039 

0 

0510 

0510 

3'B 

3079 

v.l  5 

0510 

3’B 

3079 

(, 

0514 

GV 

0514 

GH 

3299 

« 

0514 

3'V 

0514 

3'H 

3014 

0514 

3*B 

3097 

^  19 

0519 

GV 

3052 

0 

0519 

GH 

3329 

0.10 

0519 

3'V 

3311 

0.07 

0519 

3'H 

3319 

L 

0519 

3'B 

3073 

0 

Control 

3053 

0 

Contral 

3074 

0 

Control 

3059 

c 

vvSSj'w 

3227 

9 

Control 

3289 

0 

Control 

3059 

0 

Control 

3293 

0 

Control 

3049 

0 
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T.\BLE  A.7 — PROJECT  T£IUIV>4  (Prosnm  J7) 


PMitioC 


Bad((*  Ko. 


Dom,  r 


TABU  A.a — PROJECT  TSRRT-T  (Prograa  37) 


on* 

OTU 

•TM 

•714 

•714 

•714 

•7U 

•7U 

07U 

CocCral 

Cootrel 


TABLE  A.IO— PROIECT  TKRR.r-»  (Prasnwi  37» 


Sutton 

PonlUoa 

Bidgn  KOk 

Dom.  r 

0M« 

O 

3X00 

0.S7 

«90« 

B 

3033 

0.70 

O90« 

B 

3S4T 

0.70 

0910 

O 

3X73 

0 

0910 

B 

3X92 

0.00 

0910 

B 

3033 

0.40 

0914 

Q 

33X3 

0 

0914 

B 

330X 

0 

0914 

B 

33XS 

0 

0910 

O 

3303 

0 

0910 

B 

33U 

0 

0910 

B 

3300 

0 

CoDtrol 

3X37 

0 

Control 

3331 

0 

TABLE  A.U — niOJBCT  TSBBT-M  (Pngna  XB 


SUtloa 

PontttoB 

BadgnNou 

Don*,  r 

lOOO 

a 

3313 

0 

1000 

B 

3313 

0 

1000 

B 

33X0 

0 

1010 

O 

3040 

0 

1010 

B 

3X71 

0 

1010 

B 

3Z7X 

0 

1014 

a 

3X70 

O.0S 

1014 

B 

3030 

o.ox 

1014 

B 

3040 

0 

1010 

Q 

3041 

0 

1010 

B 

3030 

0 

1010 

B 

3X07 

0 

Control 

3037 

0 

Control 

3X03 

0 

TABLE  A.lX~7nil](l 

Liao  (ProcrniB  S» 

Badfo  No. 

Don*.,  r 

Buign  No. 

r 

33»0 

LO 

LO 

3311 

LX5 

3343 

LX5 

931C> 

0.95 

3314 

LX9 

33X1 

LO 

3317 

LX 

3330 

0.95 

3349 

LXS 

3333 

LI 

3390 

L2S 
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TABUC  AJl— PBOIECT  SS.l 


Locattoa 

Ba4iaSio. 

Dooo.  r 

BAotoM  140«e 

10  ft  aottk  of  piB 

430 

200 

10  It  •oM.’totpid 

410 

200 

Lowor  mtm  ol  toiavr.  3-lt  •lavoUoM 

447 

107.0 

100  ft  «Mt  of  pad 

440 

207.0 

lOOftaoaihotpad 

44S 

100 

MO  B  araat  of  pad 

410 

20S 

SOO  ft  aoatk  ol  pad 

420 

M7.C 

too  It  oaat  ot  pad 

440 

220 

100  ft  oaal  otpad 

420 

207A 

too  ft  north  of  pad 

400 

207.0 

100  ft  Mt.S otpad 

427 

2UA 

10  ft  aartk.  t  la.  daap 

420 

0 

10  ft  aouth.  S  la.  dcop 

440 

e 

T  Augaat  ItOOe 

Halgftb  0  ft.  ioaor  sida  ana. 

41  la.  bom  taaiar 

3301 

140 

■alchb  0  ft.  loaar  aida  ana. 

2T  bu  born  Moot 

3330 

134 

Baighb  0  ft.  loaar  aida  arm. 

14  la.  bom  loaar 

33U 

fM 

BalgM:  t  ft.  laaor  aida  arm. 

41  Ilk  bom  moor 

33M 

100 

Beighl:  3  ft.  loaar  aida  arm. 
tr  la.  bomtamar 

3337 

143 

Bcigha  3  ft.  lonrar  aida  arm. 

14  bk  tram  Umar 

3340 

147.0 

TABLE  AJv.— Amrp-DOD  BADOES 
(PToIrrt  2A0> 


BadtaSto. 

Oooa.  r* 

Wri^r  Ko. 

Dooa.  r* 

•  -  *■ 

1741 

0.0  K  ic^ 

i 

1740 

2.0  X  vf 

1742 

2.7  *  1(1^ 

2170 

IJSx  10? 

1743 

0.0  s  10* 

2100 

400 

1744 

1.0  H  10* 

2101 

400 

1740 

0.0  K  10* 

tior. 

X40 

1740 

0.0  K  10* 

2103 

10 

1747 

0.1  «  10* 

S104 

31 

■Frooi  the  mrapAatmi  porUoB  of  Ite  eorro. 
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OISTtIBUVION 

MiUtaty  DUtribmtUm  Categories  22  attd  28 

armt  Acnvimt^ 


4i|«y  CkWof  tulf  fM  MiUUfy  OpauMoni.  O/A.  W«4iio|taa  3S.  O.  C.  iTTNt  Dir.  of  SWAR  I 

CUof  of  ItMMick  io4  OmliR—w.  O/A.  WaAingno  SS.  D.  C.  ATTNt  Atomic  Div.  3 

AaituM  CUof  of  tuff.  UwHIIgiTi.  O/A.  WaiUngioa  2S.  D.  C.  3 

Tho  QoMOmaaoi  CODOml.  O/A.  WmUotmi  M,  D.  C.  ATTNt  Rawaicli  aiWI  Dovtlopmant  4-S 

CUafCiMaUcalOfnear.O/A.WaAiagiiM  A.D.C.  6-7 

ChMof  ■iflaOon.O/A.  Wadri^MS6.0.C.  ATfNt  ENCNI  8 

CUof  of  OnUion.  O/A.  WiAlogwo  16.  O.  C.  ATTNt  PCCT8  9 

Offloo.  CUof  of  aUoooeo.  D/A.  WaM^M  2S.  D.  C.  ATTNt  OROTN  I0~11 

CUof  SlpwlOfltoOi.  O/A.  Oamfeu  Dottolannaoi  and  Oporaitooa  Oi*..  Warhlopoo  8A,  D.  C. 

ATTNt  6ICOO-4  12 

CUof  of  TrmMfotuOoo,  O/A.  Offico  of  Flaimliig  and  taMtlUgonco.  Watfalngun  3S,  D.  C.  13 

Tho  tofgooo  Conoral.  D'A.  WatUngM  26.  D.C.  ATTNt  MQ>NE  I4-I& 

Cofomaadlog Cootoal.  U.  6.  Cnrtlooootl  Atmy  Commaad.  F'.  Mowoo.  Va.  16-18 

OtMCOtt  of  gpocinl  Woagooa  OovotoFiMol  Offico.  H'>.-aqNt>tan.  CON  ARC.  Ft.  6Um,  Tox. 

ATTNt  CaptChaoMO  UlRoMnoo  19 


Ftoalft.  U.  6.  AtoiF  AnillarF  loaid.  O.  6.  Ceotiaomal  Army  Commaad.  Ft.  Sill.  Okla. 
ftoOdoai.  U.  S.  Army  lofanvy  iaard.  Ft.  iotnlag.  Ca. 

FroNdoat.  U.  S.  Anoy  Ak  OofaMa  iaatd.  tl.  8.  rootlnoatal  Army  Command.  Ft.  Slita.  Too. 
noNdoal.  U.  6.  Army  Aviaikm  Soatd.  FC  Rorkot.  Ala.  ATTNt  ATRC'DC 
Cooaoaading Caoorat.  Fim  Vaiiod  futat  Army.  Covomot’a  laUnd,  Now  Tm'a  4.  N.  Y. 

OaimoaodlBg  Oooarat.  Socond  U.  6.  Anay.  Ft.  Coot  go  C.  Moado.  Md. 

Comaaaodi^  Caamal.  TIM  I'aMod  •tatot  Army.  Ft.  McFUnao.  Ca.  ATT.S:  ACofS  C-3 
Commaoding  Coamal.  Foonk  I’aMod  Slataa  Army.  Ft.  Sam  Moimon.  Too. 

ATTNt  C-3  doctioo 

Coaaaaaadiag  Caoaaal.  FIftk  Uolaod  Suaat  Army.  1S«0  C.  Hydo  path  Rlvd..  Cbicags  IS.  III. 

ConunatoMag  Caaaaal.  SiaA  Unitad  futoa  Atray.  Protidio  of  San  Ftancitco. 

6aaFrai  claaai.CaUf.  ATTNt  AMCCT-4 

Cammoadlog  Caoaral.  Military  Oitoici  of  Wadbiagioo.  USA.  Room  IS43.  Bldg.  T-T. 

OtaooUy  Mat.  Va. 

Commiadaoa.  U.  S.  Atray  Comaund  and Coaatal  Staff  Csil^gt.  Ft.  Utavtomrorth,  Kant. 

ATTNt  ANCHIVtS 

Commaadtai.  U.  6.  Atioy  Alt  Oofanao  Schaol.  Ft.  Bll«.  Tea.  ATTN:  Dept,  of  Tacrin 
andComUaad  AraM 

Commaodaai.  U.  6.  Army  Arnaarad  School.  Ft.  Knoa.  Ky. 

Coramaadaat.  V.  6.  Army  AMliary  aod  Mittllo  School.  Ft.  Sill.  Okla.  ATTNi  Combat 

Doaalopmaai  Dtpartoaoaa 

Commaadaaa.  U.  S.  Aroqr  Aviaaioo  School.  Ft.  Rack*.  AU. 

Camaaaadaaa.  U.  S.  Aroqr  Infaatiy  School.  Ft.  80001111.  Ca.  ATYNi  CJ3.S. 

Tha  S(iF*itataodaa^  If.  S.  Military  Academy.  Wcm  Point.  N.  Y.  ATTNt  Frof.  of  Ordnaaco  37 

Commaadaat.  The  QoaitsmuaMr  SchooL  U.  S.  Mmy.  Ft.  Uo.  Va.  ATTN:  Chief, 
fhiattorroatiar  library  38 
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Comm<nd«ni,  U.  S.  Army  Ordnuic*  ^tnol.  Aberdeen  Pio«in|  Greund.  Md. 

CnnunenduM.  U.  S.  Army  Ordiunc*  aad  Cutded  MlttiU  School,  RedMOnc  AitMot,  AU. 
Commanding  CciMtal,  Chemical  Cotpt  Training  Command.  Pi.  McClellan,  Ala. 

Commandam,  DSA  Signal  School,  Ft.  Monmouth.  N.  I. 

Commandani,  USA  Transport  School.  Ft.  Euatla.  Va.  ATTN:  Secutiiy  and  lofotmaiion  Office 
Commanding  G«naal.  The  Engineer  Ccnier.  Ft.  Belvoir.  Va.  ATTM:  Asst.  Coramamlani. 
Btginoar  School 

Commanding  Ceoetal.  Army  Medical  Service  School.  Brooke  Army  Medical  Ceuicr, 

Fl.  Sam  Housum,  Tex. 

Director.  Armod  Fotcca  lAStimte  of  Pathology.  Walter  Reed  Army  Medical  Center. 

62S  ISth  St..  NW.  Washington  2S.  O.  C. 

Commanding  Officer.  Army  Medical  Research  Lahoratory.  Ft.  Knox.  Ky. 

Commandant,  Waher  fused  Army  tasdtuM  of  Research.  Waiter  Raed  Army  Medical  Center, 
Washington  D.  C. 

Comnsanding  General,  Quattennaner  Reaeaceb  and  Development  Command.  Oiaitcnnaster 
Retearch  and  Developmtnt  Ccatar.  Natick.  Man.  ATTN:  CBR  Uaiaon  Officer 
Commaodiug  General.  U.  S.  Aimy  Chemical  Corps.  Research  aod  Development  Command. 
Washington  ?S.  D.  C. 

Commanding  Offi<er,  Chemical  Warfare  Lahoratory.  Army  Chemical  Ccnier,  Md. 

ATTN:  Tech.  Ubrary 

Commaoding  General.  Engineer  Research  aixi  Developmcnl  Labnratovy.  Ft.  Belvoir.  Va. 

ATTN:  Chief.  Tech.  Support  Branch 

Ditecmr,  Waiereayt  Experimew  SuUjb.  PjO.  Box  631.  Vicksfantg,  Mia.  ATTN:  Library 
Commanding  Officer,  Office  of  Oidnanen  Resnatch.  Box  CM.  Doha  Siatloa.  Durham.  N.  C. 
Commaoding  Officer.  Picatinny  Aticiul.  Dover.  N.  f.  ATTN:  ORDBB-TK 
Commanding  Offiem.  Diamand  Oidnanen  Fnxn  Laboraloiict.  Washingioo  25.  D.  C. 

ATT.N:  Chief.  Nuclear  Vulacrabillty  Bt.  (£>0) 

Commanding  Cenatal.  Abcrdncn  Moving  Grounds.  Md.  ATTN;  Diiecuv.  BallUlic 
Rematch  Laboranriea 

Commanding  General,  Fraakford  Arsen  it.  Biidgn  aod  Tacosqt  Su..  nilladelphia.  pa. 
Comnsanding  Officer.  Watervlict  Aitenal.  Watervliet.  N.  T.  ATTN:  CROBF-RR 
Commanding  Ccnaral.  U.  S.  Amy  Oidnance  Miailn  Command.  Brdaiua  Aitenal.  Ala. 
Comnundcr.  Amy  RDckci  acd  Cuidad  Missile  Agency,  Reds  tone  Aiseisal.  Ala. 

ATTN:  Tech.  Libraiy 

Ccranuodiag  Central,  Whim  Sands  Proving  Graund.  Las  Cmcer.  N.  ktta.  ATTN:  OKDBS-OM 
Commander.  Army  SalUaic  Missile  Agiacy.  Redstone  Arscnel.  Ala.  ATTN:  ORDAB-HT 
ConussandiagOffioar,  Ordnance  Klaieriala  Research  Office.  WstcTtnivn  Aiaaal. 

Wasertoae  72.  Mask  ATTN:  Or„  FOcier 
Comirsaodiag  Geaciat.  Ordnance  Taoh  AMoiisMiwi  Commend.  Desrois  Artcnal, 

Ceatctliac.  Mich.  ATTN:  ORDMC-RO 
Commanding  Cnsatal,  Ordiunce  Amrsamislon  Comnund.  Joliet.  lU. 

Commandmg  Officer.  USA  Sigial  Rcmaicis  asd  Development  Laboreiory.  Ft.  klonmonih,  N.  J. 
Commandiag  General,  U.  S.  Amy  Etecnonic  Rtoving  Oroead.  Ft.  Huachnra.  Aria. 

ATTN:  Tech.  Uheary  ^ 

Commaoding  General.  USA  Coubai  ServciUaiicc  Agesay.  1124  N.  Highland  Si..  AiUnglnn.  Va. 
Commanding  Off  ioerTuM.  Sigaal  nemarh  and  Dcvclopnicnl  UahoiatHy.  Ft.  Monmonih.  N.  I. 

ATTN:  Tech.  Documcna  Center.  r:vaae  Area 
Commanding  Officer.  USA  Ttantpansaiidn  Comhat  Develofsaent  Craap.  Ft.  Ewtie.  Va. 

Dirceme.  Opaiaiiooi  Reecaich  Office,  lohna  Hophina  Uaivcniiy.  693S  Ailiogson  Rd.. 

Beihceda  14.  Md. 

Commandam.  U.  S.  Army  Oamical  Corps  CBR  Wc'.pom  SchooU  Dsgaay  Ptnvlag  Cmand. 
Dupray.  LTah 

CommanJei  -ia  Chief.  U.  S.  Army  Emopc.  AK>  4«3.  Nav  Tab.  N.  T.  ATTN:  Opel.  Dtv.. 
Wcapeot  Rr. 

Commanding  Gcaaal.  Southeie  Eimpcan  Taih  Foten.  APO  14S.  Ken  Toih.  N.  T. 

ATTN:  ACofSC  3 

Commasduig  Ceocral.  Eighth  U.  S.  Army.  APO  3S1,  San  Fiaaciton.  Calif. 

ATTN:  ACofS  G-3 

Commanding  Cencral.  U.  S.  Amy  Alaska,  APO  HZ,  Seattle.  Wadi. 
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Comir-iadiog  Gcsctal.  S.  Array  CulbtcAa.  Fu  Araidx.  CasaI  Zoa«.  ATTN;  CmL  Office 
CommAni3et-io-Chicf.  V.  S.  Array  PacI^c,  AA3  ^9.  Sas  FtAaciAco.  Crtif. 

ATTN:  OrdoAoce  Oftlcet 

ComiTUixIing  CeavAl.  USAkFAST  A  i^iDPR.  Ft.  SMokc.  Psms  Kico 
Commapdfr-iaCMef.  EtOCU.  AFO  1S8.  New  Totk.  N.  T. 

ComiWAirflng  OtBcer.  Mi  Hci^ul  Ccaut.  AK>  1$0.  New  Totk.  N.  Y.  ATTN:  OO.  C.  $.  Army 
NneUar  Medicto*  neieirA  DeuchiiMat.  Eun>|« 

NAVY  ACnVmES 

Oilkf  af  Natal  OpvatliiamS^.'WathingHa  CS.  D.  C.  .ATTN:  OF'OaeC 
Chief  of  Natal  OpanlloaB,D/N.vraiUi:gMSS.D.C.  ATTFb  OP-M 
ChIefofNa*alOp«ailoee.D/N.  WaAiag«aa3S.O.C.  ATTN:  CP-923C2 
Chief  of  Natal  Painraal.  D/N.  WaihlagM  SS,  D.  C. 

Chief  of  NatURoMaireh.D.'N.WaAtBgiBaS&.D.C.  ATTN:  Code  *11 
Chief.  Bmaa  of  AcnoaraieB.  D/N.  Waddi^^  Sd.  D.  C. 

Chief.  Bmaa  of  Mediefae  aed  Sargaqr.  D/N.  Wedilag—  S.  D.  C.  ATTN:  Syociat 
Weapooi  Oefiraae  Die. 

Chief.  iMaa  of  CMaaeoe.  D/N.  WaAlegua  SS.  D.C. 

Chief.  Baeae  of  Ontnaece.  D/N.  Waihiagaaa  Sh.  D.C.  ATTNi  SJf. 

Chief,  hweag  of  »hip^  D/X.  Waahfityne  2S.  D.  C-  ATYN:  Gode4S3 

Chief.  Bmae  of  Yardi  and  Docte.D.'N.WaaUegMSSwD.C.  ATTN:  D-44h 

Uicocrar.  U.  S.  Natal  DaMich  Lafaetaeray.  WaAlsgiMi  Eh.  D.  C.  ATTN:  khi.  Katherine  H.  Cara 

Cemnaader.  U.  t.  NaealOiihfue  Uhaaeeey.  White  Oah.  SUtee  Sfring  ».  kia 

fMiectar.  Material  LabeiaMy  (Code  9001.  No*  Tori:  Natal  Shliyaid.  toookiya  1.  M.  Y. 

CaairaaadiagOfnetr  aed  DfeocHc.  Naty  QacaoeicB  labotaiBiy.  Sae  DIege  S2.  Cataf. 

ComraaodiBg  Ofllcar.  U.  S.  Natal  Badiolegleal  Detaw  LibetatMy.  Saa  Flaadtoo.  Calif. 

ATTN:  Tech,  lafomatlaa  DIt. 

ORIcer-ia-Oiarge.  If.  S.  Natal  Cttll  teglaaeitig  neaenrh  aod  Ctaluatiao  tabccataty. 

If.  S.  Natal  Oi laeiie  Ilea  OanallBeCeetea.  Met  Haeofriw  Calif.  ATTN:  CodeTSO 
Super lewadaet.  U.  S.  Natal  Acadeoy.  Aaeapalie.  Md. 

rnirmiedlng  Ofllcar.  U.  SL  Natal  Schoola  r.aemaaAi  If.  S.  Natal  Suttua.  Tteaaae  blaad. 

Saa  ihaaciaoo.  Calif. 

Supaihieaidrat.  U.  S.  Natal  Faaiyedeiie  School.  Moeiacy.  Calif. 

OfAcer*ia-Ctuuge.  U.  S.  Natal  Sebeot.  CEC  OfRcan.  U.  S.  Natal  Coiaaractiaa  Oanaliuo 
Ceaecr.  Fan  Hiaoeipa.  Calif. 

Coiamaadiag  Officer.  Naclear  Weepoai  Ttaiahif  Gaeaer.  Ariaadc.  U.  S.  Natal  Baae. 

Norftrlh  11.  Va.  ATTN:  Naclear  Watfue  Dept. 

CouBHodiagOfneeT.  Nuclear  WcapoBB  Traialeg  Ceanr.  Pacific.  Natal  Srathm. 

Sae  Dlegai.  'Calif. 

. . .  V.  S.  Natal  Damage  Coaaol  Ttaraiag  Caaier,  Natal  Bate. 

PhiladelpUa  IS.  Pa.  ATTN:  ABC  OcfeaeeConae 
Goaeaaaadiag  Ofllcar.  Air  Detelnpmrar  Tiiiidina  S.  VX*S.  China  Lake.  Calif. 

CommaBdiag  Officer.  U.  S.  Natal  Ak  OctetopaaKi  Cciktr.  fahettiUe.  ra. 

ATTN:  NAS.  UhrartBi 

rnirmaniWeg  -fTfliT-rT  U.  S.  Natal  Medical  Oraaaith  Iratiiate.  Naiiaaial  Natal  Medical 
CetiMr.  Oarheada.  Ml. 

Commaadiag  Officer  aai  Oaocrar.  Dutid  w.  Taylor  Model  Barie.  Waihingioo  7.  O.  C. 

ATHfe  Uhtaty 

Offic«-iB-Charge.  U.  S.  Natal  Supply  Beartach  and  DcrelopaMM  FacUiiy.  Natal  Supply 
Depot.  BajeoDa.  N.  f. 

CoraoiaDdet-la'Chicf,  V.  S.  Allaotic  Fleer.  If.  S.  Natal  Baae.  Norfolk  11.  Va. 
rii  indiri  V.  S.  Manae  COrpt.  Waihlegtaa  29.  D.  C.  ATTN;  Code  A03H 
Coraoiaitdaa*.  U.  S.  Coan  Guard.  1300  E  St..  NW.  Warhingw  2S.  D.  C.  ATTN:  ;OIN} 

Chief.  Oweae  of  Shipt.  D/N.  WaAiegloe  SS.  D.  C.  ATTN:  Code  STS 

CoaBBtaodtng  Offioar.  U.  S.  Natal  CiC  School.  If.  &  Natal  Ak  Stalion.  CIjuco.  Itiauwxh.  Ca. 
Chief  of  Natal  OptraikKk.  DepanaMM  of  iha  Naty.  WarhfogKO  25.  D.  C.  ATTN:  OP*2S 
Coasnaada-ia-Chici.  Pacific,  c/o  Fleet  tan  Office.  Saa  foaoclico.  Calif. 

Commai^er-la -Chief.  L'.  S.  Pacifle  Fleet.  Fleer  tan  Office.  Saa  Ftancitco.  Calif.. 
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AIR  FORCE  Acrmna 

AafaUM  foe  Awode  Bawp.  HM4«Mmn.  FltAF.  WachtaigM  3S.  O.  C.  ATTNt  DCS/0 
0«f«yChla(orRtaff.Op««ioaa.HMS4i^jtn.USAF.  WMM«gMiSi,D.C.  ATTNs  AFOOF 
Dapair  Chl«f  «(tttfT.OpM«iioa*.  HMSqMtwt.  USAF.  WMUnfM  9S.  O.  C. 

ATTNi  OpantiOBt  AMlytto 

DImcim  of  CMS  BngiaMti^  ItoadqMfMn.  USAF.  3S.  O,  C.  ATTMi  AFOCI 

AvUiaM  CUiffaf  tuff.  laMirifMM.  lluSsuicMri.  USAF.  WatldafM  8S.  D.  C. 

ATTN:  AFCOi*3B 

Dlnctac  of  BuamJi  m4  Dcutopmu.  OCS/D.  Haadquaran.  USAF.  WaAlagtoo  IS.  D.  C. 
ATTNt  CujSuiia  aAl  WupouPIv. 

‘nMSurftaoaiOaMnl.Hcadquanan.USAF.WaiUapMkSS.D.  C.  ATTN:  Sia.'M.  Ft«. 

Met.  DlvtAM 

Coamaaim~lm-CUet,  Saampe  Air  Comiuaad.  Offun  AFB.  Kebr.  ATTN:  OAWt 
Coimaaadtr.  Tactical  Air  Co'  nmaaS.  tanglaf  Af  9,  Va.  ATTNt  Docamtitt  laiiUU|  Standi 
Comma i>iar.  Afc  nafpm  Commaai.  Bm  AFS.  Oata.  ATTN:  Amalc  Eaatp  Dl*..  AOLAN-A 
Comma ndar.  Air  F  area  SalUidc  SHadla  tNv.  HeadqfaaiteiA  ASDC^  Air  Taiea  UMi  FUi 
Ofitoa.  toa  Aaplaa  4S.  Calif.  ATTNt  WDSOT 
Comaiaadar.  WuSquMaNi.  Air  HaaaMdi  aod  Oavalepmaa'  CommaaS.  AaAawa  AFS. 

Wa*iii|;iaa  SS.  D.  C.  ATTN:  BDRWA 

CQmmanlat.  AF  Caoibtidga  RMaarch  Camar.  L.  C.  Hanaoaai  FiaM.  Sadfeti,  Maai. 

ATTN:  CRQST-S 

CoiDBiaadat.  Ak  Foroa  Spacial  Waapana  Cantar.  Kittlaud  AFS,  Aibagauqua.  N.  Mas.  - - 

ATTNt  Tack.  inforoMtiaa  aod  lawlUgmca  Dia. 

OUaciar.  Air  Ctacanity  Librar7.  XIaawaM  AFB.  Ala. 

Cota  mandat,  lany  AFB.  Daavar,  Colo.  ATTNt  Dapt.  of  Spacial  Waapoaa  Ttaiaia| 
Commandana.  School  of  Avlatloo  Xtadlcina.  USAF.  Randal^  AFB,  Tu.  ATTN:  Raaaaich 
Sacictaiiat 

Comroaodar.  fC0»th  Special  Weapoai  Sqoadmn.  Headquanma.  USAF,  Waihingtoa  SS,  D.  C. 
CoonBaodat.  SAight  Air  Oovalapaieat  CBater.  Wright-Panenon  AFB.  Dayiaii,  Ohio. 

ATTN:  WCOSl 

Otraemr.  USaF  Ftojcct  RAND.  VIA:  USAF  Ualaro  ORtoa.  Tha  RAND  CMp..  1100  Mata  St.. 
Sa.ua  Motdea.  Calif. 

Cooscanda.  Air  Tefeew  .Sytietnt  Imegraiion  Oiv..  1.  C.  Haotrora  Field.  Badibid.  Kiaa. 

ATTN:  S®E-S 

Chief.  BallUaic  Miiaiia  Early  Warniag  Ftele-n  Offtca.  S-20  Chteeb  St.,  Na«v  York  IS,  N.  Y. 
ATTN:  Cal  tea  V.  Skinner,  USAF 

Comnaoder,  Ait  Tecboical  InTalUseaea  Center.  USAF.  Wiight-PaiMMOB  AFB,  Ohio. 

ATTN:  AfCIN-aaia.  Library 

Aisjuat  CtUcf  cf  Staff,  Intclligmce.  Haadrpiailcn,  USAFE.  AFO  6SS.  New  Tatk.  N.  V. 

ATTN;  Oiroctocaia  of  Air  Targeii 

Cotonwodcr.  Aiaikao  Air  Coamaod.  AFO  942.  Scania,  Wath.  ATTN;  AACTN 
COntmandar-ia-Ouct.  Pacific  Air  Fdtca.  AFO  993.  Sao  Ftaneboo.  Calif. 

ATTTk  PFCIE-I.UL  Bare  Ree>«cry 

OTHEX  DEFABTMENT  OF  DEFENSE  ACTIVfnES 

nbeemr  of  Oeteso  Rewarch  aod  Biginaating.  Wathlngma  2S,  D.  C.  ATTN:  Tech,  library 
EtcemiTa  Secreiary.  Military  Uaiioa  Comminae.  P.O.  Baa  ltl4.  WaabiogM  29,  D.  C. 
Director.  Wcapooi  Syiuint  Eraleatioo  Creep.  Reoin  lESSB.  The  Paougoo.  Wathfaigion  29  D.  C. 
Commandanr.  The  Indinalal  Callage  of  The  Atmod  Fetcea.  Ft.  McNair.  WadUagioe  29,  D.  C. 
Cen-mandaar.  Anaed  Forcat  Sufi  CoUega.  Norfolh  11.  Va.  ATTNt  Secreiary 
Chief.  Dcfcme  Atomic  Seppott  Agtocy.  War'dagiee  29.  D.  C. 

Coounaodtr.  FioM  COmoiaid.  OASA.  Saodia  Bato.  AIbwqaarqao.  N.  Mca. 

COmmaoder.  Field  Comniaaf .  DASA.  Saodia  Baio.  Albaqaergue.  N.  Mea.  ATTN:  FCrC 
ConmiaodM.  Field  Commaad.  .tASA.  Saodia  Bate,  AlbogatrgM.  N.  Mea.  ATTNt  FCWT 
Comnaodai.  ITF-1.  Ailingwo  Hall  Station.  AilingiM  12.  Va. 

Adniinltrraiat.  Naticnal  Acronaatici  and  Space  AdmioiMration,  1920  H  St..  NVr, 

WadHagton  29.  D.  C.  ATTNi  N».  R.  V.  Rhode 
V.  S.  Oociuueuii  Officer,  Office  of  the  Uatiad  Suict  Naiieo*'’  Military  ReprcMauiWo. 

BHAFie.  AfO  99.  Nar-'  York.  N.  T. 
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ATOMIC  ENERGY  COMMISSION  ACTIVITIES 

I'.  S.  Aiomic  Enogy  Commiuion,  Teoh.  Llbt^y.  Withingti'n  CS.  D.  C.  ATTN;  FiX  DMA 
Lot  AUmot  Scientific  Laboctiory.  Repett  Libtety.  PA).  Box  loiiA.  Lot  AUmot.  Met. 
ATTN:  Helen  Redmea 

Sendle  Cotporetioo,  Claolficd  Document  Divition.  Stmltt  Bote.  Albu^ucti^ue.  N.  Mex. 
ATTN:  H.  I.  Smyth.  Ir. 

I’nivetiity  of  Colifornia  Lawteacc  RoJiotion  Lobotototy.  P.O.  Box  FOf .  Livetnk'te.  Cotif. 
ATTN:  CV>vUG.Ooig 

Weapon  Data  Section.  Technical  Infotniattoa  Scivicc  Extension.  Oak  Ridge.  Tenn. 
Technical  Infonnation  Service  Extension.  Oak  Ridge.  Tenn.  (Suiplut) 

ADDITIONAL  DISTRISI’TION 

Office  of  Civil  and  Defense  M<>biii:alioa.  Security  Officer.  O^taiional  Headituattect. 
Rattle  Creel-,  Mich.  ATTN:  Roitin  I*.  Stanyan.  Ir. 
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RESTRICTED  DATA 


DefenM  Nuclear  Agency 

6001  Teiegrapn  Road 
Alexandria  Virginia  22310-3398 


Defense  Nuclear  Agency 

6801  Telegraph  Road 
Alexandria,  Virginia  22310-3398 


ISST  29  March  1996 

MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTENTION:  OCD/Mr.  Bill  Bush 

SUBJECT:  Declassification  of  AD-339487L  and  Withdrawal  of  AD-A995091 

The  Defense  Nuclear  Agency  Secuirty  Office  (OPSSl)  has  declassified  and  approved  for  public 
release  (distribution  statement  “A”)  the  following  report: 

AD-339487L  (WT-1466). 

Since  the  original  report  {AD-339487L)  is  declassified  and  approved  for  public  release,  this  office 
requests  the  removal  of  the  extracted  version  (AD-A995091,  WT- 1466-EX)  from  the  DTIC  system.  The 
extracted  version  (AD-A995091)  is  now  obsolete  and  should  no  longer  be  sold. 


Chief,  Technical  ^pport 


